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PEEFACE

Soon after Dr Fagge^s lamented death, I was asked by his widow
to complete and edit the Treatise on Medicine, which occupied his

best energies for more than twelve years, and on which he was at work
up to the last. I was also told that my late friend and colleague had
himself expressed a desire that, if he should be unable to finish his

book, its completion should be entrusted to me.

A request thus enforced could scarcely be refused, and, in accordance

with the wish of the publishers, the manuscript was put into my hands

about eighteen months ago. I was the more encouraged to undertake

what I foresaw would be a dijSicult and laborious task, by my honoured

friend Dr Wilks, who, with characteristic kindness, not only collected

and looked through the scattered parcels of manuscript and ascer-

tained what progress the author had made, but offered to help in

the work by supplying the most important chapter of Diseases of

the Heart—that on Affections of the Yalves. The brief but masterly

account which Dr Wilks has given of this difficult branch of clinical

medicine makes, in my judgment, one of the most valuable chapters

of the book.

I was also so happy as to secure the intelligent and untiring help of

Dr Carrington, Assistant Physician to Guy's Hospital, in seeing these

sheets through the press. He has taken the greatest possible interest

in its progress, and I have been continually indebted to his knowledge

and care in verifying references and correcting errors. To him also

is due the credit of the full and I hope useful indices.

The whole of the vast field of internal pathology and therapeutics

had been traversed, and the account of it now before the reader had

been written—much of it twice written—by Dr Fagge, with two

exceptions. He had left to the last the subject of Cardiac Diseases,

to which he had made such valuable contributions in the 'Guy's
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Hospital Reports' and in Dr Eeynolds' 'System of Medicine/ and

tliat of Diseases of tlie Skin, with, wliicli also lie was perfectly

familiar.

The part of the former subject wliicli was unfinished wlien the pen

dropped from his hand is, as I have said, well suppHed by the friendly

help of his old teacher Dr Wilks. The section on Cutaneous Diseases

had not been begnn, and this I have added to the best of my ability,

much regretting, for my own sake as well as for the profession

generally, that we have not the results of my late colleague's large

experience, sound judgment, and wide knowledge in what was once

his favom'ite field of work—or rather one of them, for his interest

in every branch of medicine was constant and almost universal.

Unfortunately we could find no table of contents or other indication

of the plan and arrangement intended by the author. Here and there

occur indications of the sequence of subjects proposed, and at the

beginning of some of the sections the order of the topics included

under it is stated. But the general arrangement of sections and the

sequence of most of the subordinate groups had to be determined

without such help. In so doing I have aimed at convenience rather

than symmetry, and have been more guided by the clinical than the

pathological relations of the several subjects. I am not sure whether

the author would have placed Syphilis among the specific diseases

or not. I should myself have done so, and have put Tubercle

beside it. But the latter subject must clearly in this work be placed

close to Inflammation, and the former, therefore, holds an intermediate

position. The order of the specific Fevers, the place assigned to such

affections as Eheumatism and Rickets, and the grouping of the compli-

cated series of Nervous diseases, must be always difficult to determine.

In drawing up the contents of each chapter, the head-lines of the pages,

and the titles of the subcapitular sections, I have, while following the

lines indicated by the author, endeavoured to make the order easy to

follow and also to facilitate reference.

In revising the language employed, though I have been anxious

to make as few alterations as possible, there is, I suppose, scarcely a

paragraph left untouched. But the changes were almost entirely verbal,

and consisted chiefly in breaking up long sentences with relative

clauses, and in omitting frequently recurrent adverbs, the corrections

which commonly suggest themselves in proof sheets. I have, however,

left the conversational style, which it would have been impossible, if

desirable, to change without more extensive alteration than an editor is

justified in making ; and those who knew the writer will pardon an
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occasional colloquialism^ if, as I liope, they will sometimes while they

read seem to hear his low rapid voice, and see his bright intelligent

glance, and note his characteristic attitude of suspense, his quiet smile of

doubt, or his eager nod of assent.

Here and there throughout the work I have inserted or completed

a reference which seemed likely to be useful. Whenever this was not

suggested by the text, I have marked the addition by square brackets.

In the first volume, almost all of which had, I believe, been revised by

the author, the corrections and additions have been few. In the

second, I have been obliged, not only to add references to some of the

most important papers which have appeared since the manuscript was

written, but also here and there to supply foot-notes or paragraphs.

I can only hope that the justification for each of these may be apparent

to the reader. Every addition beyond mere references or obvious cor-

rections is carefully distinguished as being made by the editor ; and I

have not thought it my duty, in editing so recent a work, to make any

comment on the few points in which I might differ from the author.

Both Dr Carrington and myself have taken much pains to secure

accuracy in references and in names ; but I fear that, notwithstanding

all our care, we shall stand in need of the occasional indulgence

of the reader. I should be much indebted to anyone who would be

so kind as to inform me, through the publishers, of misquotations or

wrongly cited names. I hope that the references to hospital Reports,

weekly Jommals, and Transactions of societies, whether English or

foreign, will be sufficient for the student; in most cases I have thought

it enough to indicate the year or the volume where a glance at the

contents would identify the article referred to. In the case of authors

whose systematic writings are again and again quoted, as Watson,

Walshe, Murchison, Yirchow, Cohnheim, Trousseau, Charcot, and the

writers in Reynolds' ' System ' and Ziemssen's ' Cyclopeedia,' I have, in

order to avoid repeated references after the first, put against the name
in the index of authors the title of the work or works cited passim

in the text.

I feel that some apology is due for the frequent quotation from

the ' Gruy's Hospital Reports ' and from other writings of those con-

nected with that Medical School. I have repeatedly omitted the

name where the omission did not sacrifice perspicuity. But in truth

one of the great merits of this book is that while paying, I trust, due

respect to the many admirable publications of the last twenty years,

both in this country and abroad, it is essentially based upon experience

.gathered in the wards, the deadhouse, and the out-patient rooms of
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one of tlie great London hospitals. If some of the eminent physicians

connected with the sister schools of medicine in London, Edinburgh^

or Dublin could be induced, like Dr Bristowe and Dr Frederick Eoberts,

to write a systematic treatise on medicine, and if they would put before

the profession the invaluable traditions of pathological experience and

of practical use, which each great school possesses, I am persuaded

that we should all wish them to write as frankly and unrestrainedly as

did the author of these volumes.

P. H. PTE-SMITH.

Haeley Street;

December, 1885.
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THE

PllINCIPLES AND PIUCTICE OP MEDICINE

Ma.ny attempts have been made to frame a satisfactory definition of
'disease ; but hitherto no better result has been arrived at than that it is the
opposite of health, a derangement of structure or of function in some part
of the body or in the whole of it, causing pain or discomfort, or tending
to shorten life.

The art of medicine, however, is concerned, not with disease but with
diseases. And it is of the first importance that we should form correct
opinions upon what constitutes a disease, and upon what principle diseases
should be defined and named.

From an early period in the present century, the utmost zeal and perse-
verance have been devoted to the search for morbid changes in the various
organs and tissues of the dead body, and to tracing the relations between
such changes after death and states of ill health during life. ISTumerous
lesions have been thus discovered, the occurrence of which was altogether
unknown to the physicians of former ages ; while many of them have been
found to betray their 2>i'esence by signs which skilled observers can recog-
nise without difiiculty, even when the patient himself draws no attention to
them, or is unaware that he is ill. On the other hand, there is a not incon-
siderable number of disorders which force themselves into notice by the pain
or "discomfort they occasion, and which may in some cases actually destroy
life ; and yet after death all the organs and tissues seem to have their
structure unaltered even when they are examined with the highest powers
of the microscope and by every chemical test that can be devised. At first

sight it appears as though the distinctioil thus suggested must be a very
important and fundamental one, between organic or structural diseases
attended with recognisable morbid changes dbwd. functional diseases in which
no such lesions can be found.

By many thinkers, however, the occurrence of functional diseases is

altogether denied. They are of opinion that if our inquiries could be carried
far enough we should discover some morbid changes to account for every dis-

order or complaint, even the slightest. They say that they " cannot conceive
"

.how any of the vital processes should fail to be carried on naturally so long
as every part of the body retains an absolutely normal structure; and they
almost seem to sujjpose that no further argument is needed to establish
their view. But, as is well known, the history of philosophy is full of
lessons which show how fallacious it is to assume that things are impossible
because when submitted to the scrutiny of our faculties they seem to be
inconceivable. The question is not as to whether an effect can arise without
a cause, but as to whether the cause must necessarily be of one particular
Mnd because we know of no other kinds.
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However, physiology suggests an analogy that may not be altogether with-

out its application to pathology : the case of muscular fatigue. This was
formerly supposed to be solely a result of the consumption of contractile

material in the performance of work by the muscles. It is now known to be
partly due to the accumulation in the tissues of those waste products which
arise out of the contractile material so consumed. But the nerves and
nerve-centres are also liable to exhaustion ; and it seems not unlikely that

the neuroses—as functional nerve disorders are called—may depend upon
similar conditions, No doubt each of the factors which are concerned in

the production of muscular fatigue can be conceived as within the range of

our mental vision ; the one appearing as a minute structural change, the

other as a change of chemical composition. But it must still be important

to maintain the distinction between diseases arising in such ways and those

in which conspicuous lesions are present.

Unfortunately, however, the du'ectionin which medical thought has tended
during the last thirty years has been such as to lead writers to ignore func-

tional diseases as far as possible, even apart from theoretical doubts as to

their j)ossible existence. Those who have been termed par excellence

" pathologists "—whose studies have been devoted to the investigation of

morbid changes in the dead body—have from the time of Eokitansky been
disposed to maintain that such changes are really the diseases in the cases

in which they are present, and that their effects, which are generally the

most obvious phenomena in the living patient and which used themselves

to be called diseases, are only " sjonptoms." Thus whereas pai-alysis and
dropsy, and jaundice, were once consjjicuous members of the nosology, they

are now almost banished from it. Sometimes, as in the case of apoj)lexy, the

very name has been taken from a clinical condition, and transferred to the

lesion which, according to modern investigations, is more or less constantly

present. And to account for many of the slighter complaints to which man-
kind are liable, hypothetical lesions—hypersemia and anaemia of a variety

of organs—have been lavishly created on speculative grounds.

It seems to me that all this is as incorrect as it is inconvenient. The
two principal objects of the art, and even of the science, of medicine are ta

prevent or to cure disease ; and for those who alone wish to study medicine,

the part of each disease which is of real importance is that which can

be recognised during life. It is time to admit frankly that some of the

reasons which have generally been assigned for the cultivation of morbid
anatomy can no longer be justified. It used to be said that no one could

properly treat a patient without understanding the nature of his disease

;

and when the microscope was first brought to bear upon pathology, it was
in the hope that improved methods of cure would directly result from the

discoveries that might thus be made, one line of practice being applicable

if a morbid change was inflammatory, another if it were degenerative, and
so on.

Now, within the last few years there has been much discussion as to the

nature of tubercle, as to the part played by inflammation in pulmonary
phthisis, and as to the degenerative or inflammatory character of arterial

atheroma. But will anyone maintain that our treatment of the patients in

whom these several affections occur has been based to any appreciable extent

upon our theoretical views with regard to them ? It rather seems to me
that while wi'iters have been insisting on the dogma that pathology is the

ti-ue basis of therajjeutics, practitioners have been too much disposed to fall

back upon an unexpressed notion that structural changes of whatever kind

are but little likely to be interrupted in their progress by the drugs which

we can administer, or by any other curative measures which we can adopt.
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With the dogma itself I should, indeed, have little fault to find, if by
" pathology " were to be understood, not merely the morbid anatomy of a
disease, but the best attainable knowledge of its origin, course, and termi-
nation. In the latter sense the term has of late been seldom employed in
England, but so I shall always endeavour to use it in the present work.

Morbid anatomy, however, may in one sense be said to be the true
foundation upon which nearly the whole art of medicine, including thera-
peutics, should, as far as possible, be built. But the reason for this is a
very different one from that suggested in the previous paragraphs. It is that
until we have traced a disease to a definite organic lesion we can seldom be
sure that cases which seem to us to be identical may not in fact differ from
one another in their nature ; and that upon their real identity depends all

certainty of knowledge as to their prevention or cure. Probably no struc-
tural change has ever been discovered without leading to a further sub-
division of the corresponding disease, in consequence of there being cases,
more or less similar, in which the change in question is absent. Even in
an affection so restricted in its scope as " bulbar paralysis " this result
has not failed to follow, since the discovery was made that it frequently
depends upon a primary atrophy of certain nerve-nuclei.

The older writers on medicine have often been reproached for looking on
diseases as entities rather than as morbid processes of which the living struc-
tures are the seats. But what can be more of an entity than a tissue affected
with an organic lesion ? And how could one go further in giving to a
disease a substantive existence than by confining it to that which can be
seen and handled, while one regards as its " attributes " or " symptoms "

all its attendant vital phenomena ? It seems to me that Dr Reynolds and
Dv Bristowe are right when they maintain, in the introductory chapters of
their respective works, that the real disease is not merely the organic lesion,

but a " complex," or " sum total, of morbid changes in both function and
structure."

I hold, therefore, that in constructing a Nosology, the main thing to be
attended to is that each disease should represent a homogeneous group of
cases, I'csembling one another in their principal features. It is not neces-
sary that all diseases should be constituted alike ; we have in scabies one of
which the fundamental character is the presence of a special cause, in
aneurysm one in which it is a lesion, in migraine one in which it is a series
of morbid sensations and disorders of function. Whenever the whole of a
group of cases can be traced to a single structural change, this should
doubtless be regarded as the most essential element in the definition of the
corresponding disease, and it should, if possible, furnish the name. But if

the effects of several lesions are identical, so that they are clinically undistin-
guishable from one another, it is often better to keep them united under a
common designation. Such an arrangement may be regarded as merely
provisional, but it is one which is likely to be needed for very many years
to come. And for my own part, I should generally give to these compre-
hensive diseases the most prominent places in the list, and I should assign
altogether subordinate positions to the affections included in them, notwith-
standing that the latter are alone Imown to the morbid anatomist. It is,

however, often necessary that the two sets of names should stand side by
side.

The pi'ocess by which we give a name to a case, or by which we deter-
mine to what disease it belongs, is one of analysis; and there is nothing
surj)rising in the fact that in some cases we can carry this process further
than in others. To say that a patient has " hepatic ascites " is far more
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accurate than to speak of him as affected with " cirrhosis of the liver," if

after all we are not certain that the lesion may not be perihepatitis, or can-

cer, or gummata. To define a cerebral case as one of " hemiplegia " is

much better than to call it " softening of the brain," if the lesion is

reallj but little less likely to be a clot of effused blood, or a tumour, or an
abscess. And yet there are other cases in which we can be sure that cirrhosis

of the liver, or that softening of the brain is present ; and it is obviously

better to name such cases according to their respective lesions. It is just

as though a chemist were sometimes unable to discern the ultimate elements

of the substances submitted to him for analysis, and had to be contented

with determining their proximate principles; and there is this further force

in the comparison that for practical purposes it is often far more important

to know the "proximate" than the "ultimate" diagnosis.

Above all, I wish to protest against the statement so commonly made,,

that it is "incorrect to call hemiplegia, or ascites, or any like condition, a

disease, hecause it is really only a symptom." I have already endeavoured

to point out that the phenomena which are commonly spoken of as sym-
ptoms are parts of the disease to which they belong, no less than the lesion,

or the specific cause, or whatever else is taken as its main characteristic. It

is true that, when they afford the means by which we infer the existence of

a hidden morbid change, they almost necessarily bear to it the relation of

effects to a cause, so that one then naturally comes to look upon them as sub-

ordinate, and of secondary importance ; but this only shows that the term
symptom is in fact a relative one. So long as we are unable, either during

life or after death, to discover any cause for a set of clinical phenomenon,
they certainly are not symptoms, for they indicate nothing. There can be

no symptom until the disease of which it is a symptom is discovered. As
the process of analysing a case, or a group of cases, advances, that which we
call the disease is rightly changed at every step ; and each " disease

"

becomes in its turn a " symptom " of the disease which succeeds it. I

suppose that itching was once hardly distinguished from having the itch

;

aftei-wards, when the characters of the eruption of scabies were made out,

itching was looked on as a symptom, and the eruption was the disease
;

now that the sarcojjtes has been discovered, the eruption is itseK reduced to

being a symptom. If, in an important class of cases, the analysis is

always arrested at a certain point, it is absurd to say that the ultimate fact

in those cases, which canuot be made to reveal anything further as to their

action, is "only a symptom." So far from hesitating to classify clinical

phenomena as diseases when we are unable to trace them to their causes, I

only wish that we had a more complete supply of suitable names for them. It

is very probable, as Dv Moxon has argued in the ' Guy's Hospital Eej^orts
'

for 1870, that a good "clinical nomenclature" would be quickly followed

by an immense advance in our knowledge of such conditions.

Moreover, even when we do understand the whole pathology of a case,

and when the phenomena which characterise it clinically are fairly to be
called symptoms, the distinction between them and the anatomical changes

is often very uncertain and arbitraiy. Thus, in acute tuberculosis, if with

the ophthalmoscope one discovers a tubercle in the choroid membrane of

the patient's eye, one is very likely to think of it as a symptom ; but in

reality the disease itself consists of nothing but a multitude of precisely

similar tubercles. So, again, the enlarged liver and spleen of obstructive

disease of the heart, the osseous nodes of syj^hilis, the swollen joints of acute

rheumatism, each belong in strictness to the pathological anatomy of these

several complaints. Xor, if we would be logical, can we stop .-even here
;

the same thing must bo said of all cutaneous eiiaptions, and of all affections

of mucous membranes, down to the rose-rash of enteric fever, or the scanty
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sputum of spasmodic asthma. In that pai-t of ' Ziemssen's Cyclopsedia

'

wbicli is devoted to the exanthemata, the appearances seen on the skin are

in fact described in some instances (but not in all) apart from the " sym-
2)toms," and under the head of "anatomical changes." But for my own
part T prefer to employ the former term in its natural sense, even though I

should be driven to admit that such a use of it is conventional. On the

other hand, in the case of a functional disorder, to speak of the clinical

phenomena as symptoms is really to reduce the disorder itself to an
abstraction.

Thus, it appears to me that all the moi'bid changes, whether of structure

or of function, which are recognisable during life may properly be called

symjitoms, notwithstanding the logical objections to this proceeding.

Symptoms, so defined, naturally divide themselves into two distinct

classes. Some of them are merely " subjective," or, in other words, they

are appreciable by no one but the patient, so that our knowledge of them
rests solely on his statements. Others are " objective; " that is, they can

be directly observed by other persons. Indeed, they can be investigated,

even though the patient himself is unconscious; or, being in the possession

of his senses, he may be the only person who cannot perceive them.

Now, subjective symptoms are open to many sources of fallacy. They
can often be feigned by one who desires to deceive, pretending to be ill

when he is not really so. Moreover, and this is of far greater importance,

their severity depends almost entirely upon the nervous susceptibility of

the individual in whom they occur. A hearty labouring man will take no
notice whatever of a pain which would drive a delicate lady to her bed for

several weeks. In the former case one must be as careful not to overlook

the occurrence of disease, as in the latter case not to assume its presence

without sufficient grounds. And yet it is essential that great and constant

attention should be paid to subjective symptoms, for they often yield infor-

mation which can be obtained in no other way.
The physician himself elicits objective symptoms by examining the

patient's body with fingers, eyes, and ears. But a few years ago he could in

this direction do little more than feel the pulse and look at the tongue. Then
came the discoveries of percussion and of auscultation, which gave to the

diagnosis of diseases a precision that no one before had dreamt of. It was
natural that those who introduced the new methods should endeavour to

mark their value by giving a special name to the indications afforded by
them. And thus it became usual to speak of " physical signs" as opposed
to ordinary " symptoms." In reality, however, the distinction is untenable.

As Dr Reynolds remarks, heat of skin, an eruption on its surface, the

wasting of a muscle, a change in any one of the secretions, are each of them
"physical signs," no less than a cardiac murmur or a dull percussion-

note. Equally unimportant is the division of symptoms into " general

"

and " local," upon which some writers have laid stress. And lastly, it is

misleading to pick out a j)articular symptom as " pathognomonic," or as

bearing so close a relation to the disease, that whereas all the rest of the
symptoms afford only presumptive indications of its presence, this one
proves it absolutely.

Our knowledge of the catises of diseases, or of their cetiology, is, as a
rule, exceedingly fragmentary and imperfect. It may fairly be doubted
whether in the whole domain of pathology any cause is to be found which
invariably and under all circumstances produces a given effect. But in

many instances thei'e is little difficulty in perceiving that an illness, of

whatever kind, has been preceded by some definite change in the outward
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circumstances of the patient, or in tlie action of some vital organ. He may
have been chilled by exposure to cold, he may have eaten unwholesome food,

he may have been over-excited or over-fatigued. Either of these conditions

is then called the ^^ exciting cause''' of the disease. But, on further con-
sideration, it a2:)pears that people often go through weather no less inclement,

indulge their ajipetites in precisely similar ways, have their mental an^
bodily powers strained to quite as great an extent, without being attacked
by the same complaint, and, indeed, without their health being in any
degree imj^aired. We now have no alternative but to assume that some
other cause or causes has been in operation. This may act in either of two
ways : it may combine with the exciting cause to produce the disease in the
individual who falls ill, or its influence may be exerted upon those who
remain well, counteracting and nullifying the operation of the exciting

cause. If, for exainple, it is found that a complaint occurs only in persons
at a certain time of life, this may either depend upon that particular age
being favorable to its development, or upon other ages being unfavor-
able. Probably it sometimes happens that the one explanation is correct,

sometimes that the other is ; or both may apply in the same case. But
in practice we generally assume that all causes of this kind have a positive

instead of a negative action ; and we are therefore accustomed to group
them together under the name of "predisposing causes.'"

It is, however, important to note that the conditions which are commonly
included among the predisposing causes of diseases do not always operate
in either of the ways just mentioned. Reverting to the case already put, of

a complaint afiecting chiefly or solely persons at a particular age, we may
on consideration find that this is merely due to the fact that those who are

at that age are more exposed than others to the action of the exciting

cause. The simplest illustration is, perhaps, afi"orded by the preponderance
of certain ages among those who meet with injuries of various kinds.

Thus, cutaneous scalds and burns are particularly frequent among young
children ; and scalds of the throat from drinking hot water out of the mouth
of a kettle scarcely occur in persons who are grown up. On the other

hand, young adults are much more apt to get their limbs broken than
very old men. Such diff"erences arise, not from a predisposing influence

exerted by one period of life, nor even from a counteracting influence on
the part of another period of life, but merely from the ignorance of infants

as to the effects of heat, and from the fact that men at their prime are

obliged to work under conditions which expose them to accidents. So, again,

if general paralysis and locomotor ataxy and many other diseases of the
nervous centres are more frequent in males than in females, the reason may
be, not that one sex rather than the other predisposes to their occurrence,

but that more men than women come under the operation of the exciting

causes of these complaints, which are believed to be chiefly overwork,

sexual exhaustion, over strain of the mental faculties, and the like. All

this is simple enough when we know what the exciting cause of a disease is,

but if we are altogether ignorant of it, as is very often the case, our
interpretation of the so-called predisposing causes must obviously be in the

highest degree speculative and uncertain. And perhaps the most unsatis-

factory of them all are those which are commonly included under the term
" idiosyncrasy." It is well known, for example, that in certain persons
nettlerash is invariably produced by strawberries, and that in other persons

the odour of cats excites asthma. In such cases the exciting cause is

obvious, and it is impossible to deny the title of predisposing causes to the
conditions, whatever they may be, which lead to its operation in a parti-

cular individual and not in others. But as to the nature of these condi-

tions we are altogether ignorant.
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At first sight one might think it advisable to confine the term, "predis-

posing cause" to those conditions which alone have logical claims to be so

designated. Virchow many years ago made an attempt to introduce such

a limitation, defining the " predisposition of an organ to disease as depen-

dent upon a certain slight deviation from its normal structure which causes

its constituent parts to be too loosely held together." And a similar

statement is upheld by Wagner. But a very little consideration will show
that we shall scarcely ever be able to speak of predisposing causes at all if

we adopt such a definition. For my own part, however, I am so sensible

of the inaccuracy of the common use of this term that I shall, as far as

possible, avoid making use of it in the present work.

It is in reference to the prevention of diseases that a knowledge of their

-setiology is primarily of practical use, but indirectly it not infrequently has

ail important bearing upon their cure. I have already shown that the

process of analysing the clinical phenomena (or symptoms) of a case, which
constitutes the diagnosis of it, is often arrested at a point short of our
being able to trace it to a definite anatomical lesion ; and, not infrequently,

we are unable even to carry that process far enough to reach any solid basis

on which to institute a sound treatment. Every circumstance in regard to

possible exciting or predisposing causes of the patient's illness may then be
of the greatest value in helping us to arrive at its correct interpretation.

But before we presume to attempt to modify the progress of a disease

by medicinal or other ti'eatment we have something to do beyond observing

its symptoms, searching into its causes, and determining its place in the

nosology. We have to ascertain what is its natural course when undis-

turbed by our art, so that we may know as certainly as possible whether
the remedies which we use are really effectual or otherwise. It is this

study that enables us to give what is termed a prognosis of the case to the

patient himself or at least to some near relative, a part of our duty which
may be of the highest importance, and in the performance of which our
•credit and reputation are often at stake. In some cases, indeed, the prog-

nosis is of such a character as almost to do away with the necessity of our
rendering any further services to our patient. We may be able to declare

that the disease will quickly and safely pass off, without tendency to

relapse, and without risk of its leaving any ill effects behind it. A case in

point is perhaps afforded by an attack of shingles in a child. Or we may
have to say that the complaint is one which must inevitably prove rapidly

fatal in spite of every effort that can be made to arrest it. Such a
verdict, for instance, must be given in many cases of apoplexy, and in

hydrophobia. But, as a rule, our prognosis is applicable, not so much to

the natural and undisturbed course of the disorder, as to the course which
we believe it to be likely to take under the most judicious treatment that

'we can devise for the benefit of the patient.

One of the ways in which a disease may end is in death. Now, in the

mode of dying, and in the phenomena which attend upon the last minutes
•or hours of life, there are certain varieties which require to be mentioned,
and for the discussion of which the present is perhaps the most convenient
occasion.

It was an ancient doctrine that different organs might in different cases

be the atria mortis, which phrase may perhaps be fairly translated " the
portals of death." But in modern times Bichat first endeavoured to dis-

tinguish three modes of dying, at least so far as sudden deaths were con-
cerned, beginning respectively by interruption of the circulation, of the
respiration, or of the action of the brain. His views were based upon the
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contrast whicL. he drew "between tlie " organic life" and tlie " animal life;"'

the heart and the lungs were regarded by him as hearing the same relation

to the former as the brain to the latter. Now, it has long been recognised
that the third of Bichat's modes of death—at least in the way in which he-

understood it—may be resolved into the other two. And yet, although
writers point out that ajDoplectic and other comatose patients often die by
"asphyxia," and perhaps sometimes by " syncope," they still continue to

include coma among the modes of dying. But it seems to me that the
logical way of dealing with the question is to describe as forms of death
only those conditions which lead directly to the extinction of life, and which
are themselves incapable of further analysis. Now, during sleep, and
under other circumstances as well, the movements of the chest walls and
those of the heart constitute the two great signs of life, all obvious indi-

cations of cerebral activity being in abeyance. We may therefore, I thinlr,

reasonably suppose that if there are any fundamental differences in the
phenomena which usher in death, the key to them should be foiuid in the
different order in which these two sets of movements successively cease.

But, in Dr Foster's ' Text-book of Physiology,' I find that little or no
encouragement is given to the notion that any such distinctions can be
drawn. Of the " respiratory centre" in the medulla oblongata, upon which
the maintenance of the respiration depends, he says that "when this spot is

excised or injured, breathing at once ceases, and since the inhibitory vagus
centre is generally at the same time stimulated, and the heart's beat arrested,

death ensues almost instantaneously. Hence this portion of the nervous
system was styled by Flourens the " vital knot" or ganglion of life

—

noe^id

vital. Dr Foster's statement appears to be derived directly from the results-

of experiments on animals rather than from observations upon the human
subject. But there can be no doubt that an equally complete and sudden
extinction of all the vital actions occurs in persons who are killed by light-

ning, and in at least some of those who are shot dead, or who succumb to*

other violent and extensive injuries. Again, I am quite disposed to believe

that in many cases in which the action of the heart is suddenly arrested, as,

for example, whei'e there is disease of that organ, or of the aorta, the respi-

ratory centre is at the same instant paralysed, so that both sets of movements-
cease together. In all probability the same thing occurs in some of those
very rare instances in which a large quantity of blood effused into the

interior of the cranial cavity destroys life with almost absolute suddenness.

But, whatever may be the case in the physiological laboratory, it is-

certain that in the wards of a hospital some cases occur in which the respi-

ration stops while the heart is still beating ; while there are others in which
the cardiac pulsations are arrested before the thoracic muscles and the
diaphragm cease to draw air into the lungs. Thus we can clearly recognise

two principal modes of dying which are fundamentally distinct from one-

another. Each of the vital movements in question, however, is dependen
upon the influence of nervous ganglia : the respiratory (as we have already

seen), upon that of a centre in the medulla oblongata ; the circulatory, upon
that of a series of minute ganglia situated at the base of the heart. Thus^
it is obviously possible for death by arrest of the breathing to be directly

due to a morbid condition of the respiratory centre just referred to. At.
first sight, we seem now to be reintroducing Bichat's third form of death

—

that by interruption of the action of the brain. But a little consideration'

will show that this is not really the case. For the conditions under which
a sudden paralysis of the respiratory centre occurs are not those of a cessa-

tion of the animal before that of the organic life, as Bichat supposed ; nor
does such paralysis in fact appear to bear a much closer relation to diseases.

of the brain than to those of the lungs and air-passages. A gradual exliaus^
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tion of the respiratory centre seems to "be a necessary part of the process

"by which life is extinguished in all other cases in which the bi'eathing-

ceases before the heart stops.

I. Dying hij the luncjs.—This may, as I have just hinted, occur in two
different ways ; one in which the centre in the medulla oblongata is

suddenly paralysed, and another in which its vital activity becomes gradu-
ally, though perhaps rapidly, exhausted. This difference appears to me to-

be a most important one, since there is a complete contrast in the attendant

phenomena.

(1) Death by stoppage of the breathing, dependent upon sudden para-
lysis of the respiratory centre, is often absolutely quiet. No doubt, i£ the

person were sitting or standing up he would fall, and this would attract

Botice to the change in him. But, when lying in bed, he may draw his last

breath without making the slightest noise, or moving a limb; and this,

notwithstanding that he was awake and perfectly conscious a few minutes
before.

On two occasions, in visiting patients in consultation, I have found
them in the act of dying in this way when I first entered the room. In
neither case had the relatives the slightest idea that anything was amiss,,

although they wei'e standing by the side of the bed or at its foot. What at

once arrested our attention was, in each instance, the exceedingly flickering

and feeble state of the pulse ; and a careful scrutiny soon showed us that

there were no respiratory movements. One circumstance which seems very

remarkable, and the explanation of which is not apparent to me, is that

there was no obvious lividity, or change in colour of the face. We had
hardly time to give a warning of what was impending before the pulse

became imperceptible, and the beats of the heart very soon afterwards

ceased. There was no autopsy in either case ; but the accounts which I

received of the previous symptoms seemed to leave little doubt as to their

nature. The first patient was the wife of a tradesman who had been suffer-

ing for a considerable time from severe pain in the head, and from other

symptoms of cerebral tumour ; she had been morose, and unwilling to be

disturbed, so that her taking no notice of the visit of a stranger did not

appear surprising. The other patient, an old lady, had been ill with bron-

chitis for some weeks, but not so as to excite much anxiety ; she was
supposed to be asleep, having said that she would like to rest for a quarter

of an hour before the time appointed for the consultation ; but she was
absolutely unconscious, and the strongest liquor ammoniae had not the

slightest effect when brought to her nostrils.

I believe that these instances illustrate the two chief conditions under
which sudden paralysis of the respiratory centre is met with in medical
practice. Within the last few years several cases of tumour, or of abscess

of the brain, have terminated, in this way suddenly and quite unexpectedly
at Guy's Hospital. I know of at least one instance in which the same thing

would have happened during an epileptic fit, had it not been for the dili-

gent maintenance of artificial respiration. And in cerebral haemorrhage I

believe that this mode of death is not infrequent. On the other hand, it

seems to occur in various diseases of the lungs and air-passages. Three
years ago, one of our students, a strong healthy young man, devoted to

football, was admitted into the Clinical Ward labouring under a severe attack

of asthma, to which complaint he was subject. A few hours later, the house
physician, who was sleeping in an adjoining room, was hastily summoned to

him on account of an alarming failure of the breathing. The respirations

became more and more shallow, and at last they ceased altogether ; he fell

forwards in a state of insensibility, and remained unconscious for several

minutes. Artificial respiration was at once resorted to : this was kept up
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for a little wliilc, and the patient recovered. T liave uo doubt that he would
have died if no medical man had been at hand. It seems to me likely tha^t

when death occurs suddenly from obstruction to the entrance of air into the
larynx, it is due, not (as is generally supposed) to syncope, but to para-
lysis of the respii'atoiy centre. It is well known, for example, that persons
choked by the impaction of food in the fauces not infrequently die without
any of the symptoms which would ordinarily be expected from such an acci-

dent ; so that no suspicion of it arises until an autopsy is made. I am not
sure whether those cases of pleurisy, or of phthisis, in which sudden death
takes place should, or should not, be explained in the same way. A chronie
disease, especially if it causes much wasting, may fairly be supposed to impair
the nutrition of the heart, and in other ways to interfere with the regular
maintenance of its movements. The question is one upon which direct

observations are needed, as to whether the pulse or the breathing is the
first to stop ; or whether they both cease together. It is, of course, well
known that many poisons kill by paralysing the centre in the medulla
oblongata : this is one of the chief ways in which death is apt to occur
during the administration of chloroform and other ansesthetics.

(2) Death by stoppage of the breathing, dependent upon gradual
(though often very rapid) exhaustion of the respiratory centre, has long
been known under the name of asphyxia. Etymologically, indeed, this is

incorrect, for the term properly means " pulselessness," whereas (as I have
already explained) the heart goes on boating to the very last ; but at the
present day no misunderstanding can arise from the use of "asphyxia" in the
usual sense, which has not only common acceptance, but the authority of

many generations of writers, in its favour. Some years ago an attempt was
made to substitute for it the name of apncea. This, however, has never been
widely adopted, and its employment is now to be discouraged as much as

possible, since physiologists employ it to denote an exactly opposite con-
dition, that which consists in an excessive supply of oxygen to the blood,

whereby respiratory movements are for the time rendered unnecessary.
We may, therefore, continue to describe as asphyxia the state which
generally arises when a person is strangled, or smothered, or drowned, or

when he is choked by a solid substance impacted in his throat. The i^iimary
effect of such an accident is that the face and other parts of the surface

assume a livid or purple colom* in consequence of the altered condition of

the blood in the systemic arteries, which becomes far darker and contains
much more carbonic acid than the venous blood of health. The respiratory

movements at once become more forcible and more frequent. Dr !BIichael

Foster sets forth how in experiments on animals it is very soon observed
that the expiratoiy efforts are exaggerated out of all proportion to the inspi-

ratory, and how they quickly pass into violent convulsions. During this

period (which is found to occupy a little more than a minute), the blood-

pressure in the arteries rises very greatly and the cardiac pulsations are

increased in frequency. At the end o£ it the breathing suddenly becomes
deep and slow, the inspiratory movements being now the more marked of

the two. The arterial pressure rapidly falls again, and the beats of the

heart are reduced in number, although they still remain forcible. Gradually
the rhythm of the respiratory movements ceases to be regular ; long j^auses

occur, each separated by a series of quickly following inspirations, and each
in its turn seeming as though it would be final. The insjjirations them-
selves become more and more shallow, they have a gasping character, being
accompanied by contractions of accessory muscles, especially of the face ; at

length the gasps spread into a convulsive stretching of the whole body ; and
with extended limbs, and a straightened trunk, with the head thrown back,

the mouth widely open, the face drawn, and the nostrils dilated, the last
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breath is taken in. In sudden asphyxia all tliis occurs within four or five

minutes. The heart continues to heat for some seconds longer, its strokes

at last rapidly failing in frequency and strength.

In experiments on animals, in which it is possible to determine the state

of the heart's chambers at the moment of death, they are seen to be all

gorged with blood, the left as well as the right. If in ordinary autopsies

in the human subject the left auricle and ventricle are found comparatively

empty, while the right are distended, it is because the former unload
themselves during the setting-in of rigor mortis. To Dr Foster's account of

the phenomena observed during life under such circumstances—which I

have followed almost word for word—I may add the fact (in clinical practice

a very important one) that when there is an actual obstruction to the

entrance of air into the lungs the more yielding parts of the chest walls

recede at every inspiration ; thus the suprasternal, supra-clavicular, and
lower intercostal spaces, the prsecardial region, even the inferior part of the

sternum, and the lower ribs, may appear to be violently sucked inwards.

And after death the pleura may be found spotted with ecchymoses, which
appear to result from the corresponding traction upon the subserous capil-

laries.

But asphyxia is by no means limited to cases in which a mechanical

obstruction exists; it occurs in a scarcely less typical form when an
animal or a human being is kej^t in a limited area into which no fresh air

can enter, as, for instance, in the Black Hole of Calcutta. And a more or

less chronic variety of it is seen in croup and in diseases of the larynx and
trachea, as well as in bronchitis and other affections of the lungs, in which
the air-passages become blocked by accumulated secretions or by extra-

vasated blood. The lividity of the skin and mucous membranes, and the

recession of the yielding parts of the chest walls may be well marked in such
cases. Convulsions are perhaps less commonly observed ; but death ulti-

mately occurs in precisely the same way, with a gradually increasing shallow-

ness of the inspiratory movements. Again, in the case of apoplexy and of

other cerebral diseases, asphyxia is often obviously the cause of death ; fluid

accumulates in the bronchial tubes, and at every breath the air bubbles
through it. But under such circumstances, we can seldom be sure that a

gradual paralysis of the respiratory centre (from the direct pressure of

intracranial effusion) may not help in bringing about the cessation of the

breathing, even if it be not the sole cause of it.

The timely performance of artificial respiration is sometimes effectual in

saving the lives of persons in the act of dying by either of the two forms
of stoppage of the breathing. TSTor is it difficult to see what conditions are

generally necessary to the success of this procedure. In cases of sudden
paralysis of the respiratory centre, little can be expected from it, when the

cause of the paralysis is an intracranial lesion. I think, however, that I

remember one instance in which a patient with a cerebral tumour was in

this way snatched from the grave for a time, although only to succumb to

a recurrence of the same symj)toms a few days later. Where the breathing
is suddenly arrested in the course of an epileptic fit, or of an asthmatic

seizure, artificial respiration appears to offer a good chance, as is shown by
the case which I have narrated. And during the administration of chloro-

form it has often been as successful as could possibly be desired. In
asphyxia, on the other hand, artificial respiration is useless unless the

cause of the asphyxia can first be removed. If a man has been hanged or

strangled, the throat must first be relieved from pressure ; if he has been
choked, one must first clear out the fauces and the entrance of the larynx,

or open the trachea, so as to admit the entrance of air. If he has been
drowned, the fluids in the bronchial tubes must first be allowed to drain away.
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Thus in bvoncliitis aud in other thoracic diseases, in which asphyxia gradu-
ally advances to a fatal termination, artificial respiration is seldom of any
use.

Yarious methods of performing artificial respiration ha^e heen recom-
m.ended by diiferent observers. They all consist in the repetition, at regular

intervals, about sixteen times in the minute, of alteniate movements, by one
of which air is driven out of the chest, while by the other it is sucked in.

The oldest plan of all is simply to compress the thoracic walls and then to

relax the jiressure, the patient lying on his back. In 1856 Dr Marshall
Hall introduced what he termed the " postural " method. He first

placed the body face downwards, when its weight caused flattening of the

chest and abdomen, and therefore expiration ; afterwards he turned it over

upon its side, when the elasticity of the ribs caused them to rise, and so led

to a slight inspiration. One supposed advantage of the prone position was
that the tongue fell forward against the teeth rather than backwards over

the entrance of the larynx ; but as this was at the time when air was
escaping from the au'-j^assages, and not when it was entering, the advan-
tage was probably small. A drawback obviously was that only one side

of the chest was likely to expand. Dr Mai-shall Hall's method has
therefore been generally abandoned in favour of one which was suggested
by Dr Henry Silvester, of Claj^ham, in the year 1857. According to his

plan the patient is jDlaced on his back with the shoulders raised and sup-

ported on a folded article of dress. The feet are fastened down or held
by an assistant. The mouth and nostrils are then wiped if necessary.

The tongue is drawn forwards, and kept projecting between the lips. One
way of doing this is gently to raise the lower jaw so that the teeth hold the

Tongue forwards. The oj^erator now kneels at the patient's head, grasps

his arms just above the elbows, and caries them upwards and a little

forwards until they nearl^y meet, holding them there for two seconds ; this

action enlarges the chest, the ribs being drawn up by the pectoral and
other muscles. Next he turns down the arms and presses them gently

but firmly against the sides of the body. This diminishes the capacity of

the chest, especially if the operator's hands are made to exert further

pressure upon it. The Royal Humane Society soon began to recommend
Dr Silvester's plan, and it has since been generally adopted. But in 1877
Dr Howard, of New York, proposed a third method, an account of which
may be found in the 'Lancet' for that year. His first step is to tear off the

patient's clothing to the waist, and make of it a large solid bolster. He
next turns the body face downwards so that this bolster comes under the
epigastrium. He then presses heavily upon the back for a few seconds, two
or three times, so as to empty, as far as possible, both the lungs and the

stomach. Next, the body is replaced on its back, the bolster beneath it

making the epigastrium and the costal cartilages the highest j)oints, while

the shoulders and the occij)ut rest upon the ground at a lower level. The
patient's wrists are now seized, crossed behind the head, and fixed there.

His tongue is drawn forwards with the thumb and forefinger (protected by
the coi'ner of a handkercliief), and it is held out of the right corner of the
mouth. This part of the procedure may be confided to an assistant. The
operator himself kneels astride the patient's hips. He places his two hands
one on each side of the chest, the thumbs close to the xiphoid cartilage, the
fingers over the lower intercostal spaces. He then slowly and steadily

throws his whole weight forwards until his face nearly touches that of the
patient, and afterwards, by a final push, springs suddenly back into an erect

but still kneeling posture. This procedure he repeats eight ov ten times a
minute. A point which Dr Howard claims for liis " direct method " (as he
terms it) is that the entrance of the larynx is kept open by the backward
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curvature of the patient's neck. Tliere seems to be no doubt that it is far

less fatiguing to the operator than Dr Silvester's plan, and this is a very

important consideration, inasmuch as artificial respiration has often to be
persevered with for three or four hours at a time. It is surprising what
a long interval will elapse, even in cases wliich recovei", before a single

spontaneous respiratory effort is discernible. Of course, where any such

effort, however slight, is perceived great care should be taken not to let the

artificial movements clash with it.

Whatever mode of artificial respiration may be adopted there is, of

course, no reason why it should not be supplemented by the employment of

warmth and friction to the limbs. The nosti'ils may also be excited by
ammonia, and cold water may be dashed upon the face at intervals ; but in

cases that are really critical very little is to be hoped for from such means.
If a Faradic apparatus be at hand it may often be used with advantage.

One mode of applying it is simply to stimulate the cutaneous nerves,

placing, for example, one pole inside the cheek and another over the

xiphoid cartilage, and allowing the current to pass without regard to the

rhythm of the respiratory movements. I suppose, however, that this would
probably fail if the respiratory centre were exhausted. Even then success

may sometimes be attained by stimulating the phrenic nerves directly. The
most exact method of doing this will be described elsewhei*e. But, for the

purpose now in view, it is sufficient to use a large wetted sponge for each

pole, and to put one on each side of the neck just outside the sterno-

mastoid muscle. This brings some of the shoulder-muscles also into play

as well as the diaphragm, but that is no disadvantage. The essential thing

is to stop and to reapply the current at regular iiitervals ; so that each
contraction may be followed by a pause, during which an assistant may
compress the chest and the abdomen, so as to drive as much air as possible

out of the lungs.

II. Death by failure of the liearfs action is attended with different

symptoms in different cases, according to the circumstances in which it

occurs.

By some writers, including no less -an authority than Sir Thomas Watson,
the term syncope is employed as a general appellation for all forms of death
beginning at the heart. And probably this is the best use to which the

word can be put, though many instances might be found of its being taken
with a narrower meaning, one nearly equivalent to fainting, of which an
essential feature is stoppage of the organ in diastole.

(1) In some cases death by the heart is absolutely sudden, the patient

falling flat upon the ground or sinking back in his chair. The respiration

may perhaps cease at the same instant as the beats of the heart, or a few
deep gasps occur, and then a kind of shiver runs through the frame, pallor

spreads over the surface, alid all is over. It is often impossible in such
cases to determine whether paralysis of the heart or spasm is the cause of

the cessation of its movements. If an autopsy is made, its chambers may
be found either relaxed or contracted, either empty or more or less full of

blood. But it is difficult to say how far its state rnay be modified by post-

mortem contraction of the ventricular walls. If they are flabby, while

the muscles generally are in a state of rigor mortis, it seems fair to conclude
at the time when life became extinct the heart stopped in a condition of

diastole. On the other hand, stoppage in systole is not necessarily due to

spasm ; it may be the result of pressure upon the outside of the heart as
when the pericardial sac becomes filled with blood by rupture of the aorta.

An appearance which is, so far as I know, never seen when death begins at
the heart, is an overloading of the right cavities with blood while the left

are empty, as in cases of asphyxia.
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Tlie causes of sudden cessation of tlie cardiac movements are various.

There may be disease of the heart itself, or of its valves, or of the hase of

the aorta ; and in many cases of this kind it is probable that lesions of the

nervous ganglia situated near the base of the organ might be discovered if

carefully sought for. Or the functions of the heart may be an-ested by
affections of distant parts of the body. Upon such cases a flood of light

has been thrown by modem physiological researches. It has been found
that in animals stimulation of one of the nervi vagi, if sufficiently powerful,

almost instantly arrests the cardiac beats ; a similar effect follows irritation

of a spot in the medulla oblongata which, therefore, is called the " cardio-inhib-

itory centre; " and, lastly, it can be produced as a reflex effect by a violent

impression upon peripheral nerves (as by suddenly crushing the foot), by
comparatively slight irritation of the mesenteric nerves (in the frog, by
sharplv striking the exposed intestine with the handle of a scalpel), or even

by gentle stimulation of them when peritonitis has first been set up.

In human pathology, all these varieties of inhibition seem to occur more
or less frequently. That of which in medical practice we know least is

perhaps direct inhibition by stimulation of the vagus. Czennak, how-
ever, was able at will to stop the beating of his own heart, by pressing

the trunk of the pneumogastric nerve against a small osseous tnmour in

the neck. In cases of aneuiysm of the aorta it is not uncommon for sudden
death to occur without the autopsy revealing a ruj^ture of the sac or any
other definite change ; in such cases the fibres of the left vagus nerve are

commonly spread out over and inseparably blended with the walls of the

aneurysm ; and it seems very likely that this ought to be regarded as the

cause of the arrest of the cardiac pulsations. Inhibition of tlie heart by
stimulation of the centre in the medulla oblongata probably occurs when
fainting is caused by emotion. Whether intracranial diseases ever destroy

life in this way is perhaps doubtful ; at least I am not aware of any obser-

vations in which it has been shown that the heart's beats ceased before the

respiratory movements. On the other hand, death by reflex inhibition

appears to be of frequent occurrence. There can be little doubt that the
" fatal shock " which accompanies severe injuries of the limbs or of any part

of the body is of this'nature. But what is perhaps most striking is that

abdominal diseases are specially apt to be attended with sudden death, just

as we have seen that in experiments on animals the cardiac beats are so easily

arrested by impressions on the mesenteric nerves. It is not necessary to

appeal to the oft-cited cases in which persons have been killed instanta-

neously by blows on the epigastrium. In the collapse of acute peritonitis

life is often suddenly extinguished, as I shall hereafter have occasion to

point out. "Whether diseases of the lung ever produce sudden death in the

same manner I do not know.

(2) In other cases death by failure of the heart's action is more gradual

;

minutes or even hours pass before life becomes finally extinct. The
symptoms may then vary according to circumstances, so that two or three

diflierent foiTUS requu-e description.

Sometimes the fatal termination occurs by fainting, for which the ancient

designations were deliquiiim animi and lipotJiymia. The j^atient experiences

distressing sensations of giddiness, nausea, and sinking at the epigastrium.

He turns cold and pale, and perhaps breaks out in a clammy sweat. His
sight becomes dim, and everything may appear black to him. He hears

rushing noises in the ears. More or less rapidly he becomes completely

insensible. His pulse is rapid and very weak ; and it soon ceases to be felt

at the wrist, though it may still for a time be counted in the caivotids. The
heart's impulse grows more and more feeble, until it may be no longer per-

ceptible. Still, however, one may be able to hear with the stethoscope that
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tlie organ continues to beat, thougli tlie sounds are very feeble, and the

second one is audible only at the base. The respiration, in the mean-
time, becomes infrequent, irregular, and shallow. The pupils are dilated.

Sometimes there is an involuntary discharge of urine and of fseces. When
the heart's beats cease altogether, it may be considered that death has
actually occurred. At the autopsy its walls are found relaxed, and its

chambers may be more or less full of blood.

(3) Somewhat different in its phenomena is that form of death which is due
to hcemorrhage. There is then a waxy pallor of the face and lips, of the

hands and finger-nails, and, indeed, of the surface of the body generally,

which is more extreme than that accompanying mere fainting. Conscious-

ness is perhaps more gradually lost, though much dej)ends upon the rapidity

of the bleeding. Delirium is often present, and in many cases epileptiform

convulsions are developed. Sometimes the patient lapses from time to time
into a state of insensibility, regaining consciousness in the intervals : it is then
generally said that " fainting fits " occur. They are especially apt to arise

if the patient attempts to sit up, and at the same time the pulse at the
wrist becomes much more feeble than before, or is even temporarily imper-
ceptible. After death from ha3morrhage the heart is found contracted and
empty.

The physician sees this form of death in cases of hsematemesis or haemo-
ptysis, or ruptured aneurysm, as well as in others. Sometiuaes when the
giving way of a large vessel is the direct cause of the cessation of the heart's

action, there is no external bleeding at all ; the blood is extravasated into

some large space within the body, such as the peritoneal cavity, or one of

the pleural sacs, or even the alimentary canal. But I am not sure that

these can be cited as examples of death by haemorrhage, for the symptoms
seem to be seldom altogether typical.

(4) In marked contrast with the forms of death hitherto described,,

although also beginning with failure of the heart, is that which is called a state

of collapse. This form, like the others, is attended with an exti'eme feebleness

of the heart's action, the pulse at the wrist becoming imperceptible, and the
cardiac sounds being heard with difiiculty even through the stethoscope.

The surface of the body, and especially of the hands and feet, becomes cold
and deathlike. The features are sunken, the eyes retracted in their

sockets, and the orbits surroxmded by deep brown rings. Yet the patient is

often entirely free from all subjective sensations of giddiness, nausea, or
faintness. He may still have a fair amount of muscular power, may get
out of bed, and even walk for some distance. His consciousness is often

i-etained up to the last moment ; death, when it does occur, being absolutely
sudden.

I am not aware that any satisfactory explanation has been given of the
remarkable differences between the two conditions of fainting and collapse.

The retention of the functions of the brain and even of the muscles in the
latter state would seem to imply that these organs continue to receive a
certain amount of arterial blood. Is it possible that the feeble stream
which still flows from the heart, until its beats finally cease, is mainly or
even entirely directed to the deeper parts, by an adjustment of the vaso-
motor apparatus, while the flow through the various superficial arteries is

cutoff?
Either fainting or collapse may result from affections of the abdominal

organs, and are then probably due to reflex inhibition from the solar plexus,

as in the cases to which I have already alluded, of sudden death from blows
upon the epigastrium. But either of them may also be due to other causes

;

collapse, for example, occurs in certain cases of diphtheria, and it may also
be produced by pulmonary embolism. If the analogy with the inhibitory
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phenomena observed in the physiological laboratory can be looked upon as

tolerably complete, it is an interesting question whether in any circum-

stances the supervention of collapse or of fainting can be prevented by the

injection of atropine, which in animals is to completely annul the normal
inhibitory action of the vagus.

In many cases of death by cardiac failure life is extinct before aid can

reach the patient. But sometimes the administration of a full dose of

brandy or of ether by the mouth is effectual in arresting the danger ; and
Ihe hypodermic injection of these remedies, when the syringe is at hand, is

still more likely to be successful. Our house physicians frequently adopt this

practice, and in many cases with marked success in stimulating the action

of the heart, although the result is too often temporary. Another method,

advanced by Dr J. C. Eeid (' Brit. Med. Journ.,' 1880, vol. ii, p. 1014), is

that of poiiring hot, but not scalding, water over the praecardial region. He
cites a case in point that occurred in an old man of seventy, who was thus

restored from a condition of apparent death, and who lived for many years

afterwards. It does not appear very clear whether galvanism can be used

with advantage in such circumstances. Ziemssen recently found (' Deutsch.

Arch.,' XXX, 1881) in a patient whose chest wall was deficient so that the

heart was covered only by the skin, that the heart's beats could be accele-

rated by j)Owerful currents ; Erb recommends that in galvanizing the

h.eart large electrodes should be used, one being applied over the surface

of the organ, the other over the dorsal vei'tebrse ; a current of the highest

intensity should then be passed, its direction being reversed seventy or eighty

times in the minute. Previous observers, as cited by Walshe, had found that

with strong currents there was a risk of inhibiting the cardiac contractions

instead of stimulating them. And although it was admitted that, if the

irritability of the organ were lowered, a powerful current, which, under ordi-

nary circumstances, might have arrested its action, would perhaps have the

effect of reviving it, thei'e yet seems to be need of caution, so that it would

be advisable first to make trial of a feeble current, and afterwards to increase

its strength. But in the cases now under consideration there is seldom time

for such a method of proceeding.

III. If now we turn our attention to the phenomena which accompany the

rjrachial fading away of existence under the influence of some wasting disease,

and endeavour to analyse them, we find that although this also is commonly
spoken of as death by asthenia, we can hardly identify satisfactorily the

characters of that mode of dying, any more than we can do so in a person

who succumbs to mere old age. It is to be observed, however, that very few

cases occur in which such diseases really run on to what appears to be their

natural termination. If we take, for example, a series of cases of cancer of

the oesophagus, or of any non-vital organ, and if we critically investigate

them, we find that in a very large majority of them it is some accidental com-

plication which actually destroys life. Still there are some few exceptions

to this rule, and in these exceptions all the vital functions are brought to so

low an ebb before any one of them is absolutely arrested, that to determine

the order in which their ultimate extinction takes place is superfluous, even

if it be not impossible. Slowly, and week by week, the sick man becomes

more and more indifferent to those about him. His memory, his power of

attention, all his mental faculties, gradually fail him. He passes days and
nights alike in a dreamy dose or stupor. His special senses one by one

disappear ; smell and taste seem to go first ; then he loses his sight so that

everything appears dark to him ; last of all he becomes unable to hear.

The sensibility of the skin is often greatly diminished ; flies» crawl un-

noticed over the face and hands, so that these parts must be covered

with gauze ; and the conjunctivse may lose their sensibility to impres-



DEATM EY ASTHENIA DIAGNOSIS OP DEATH 17

sions to such an extent that the dull lustreless cornese become dry between
the motionless, half-opened eyelids. The pupils are generally contracted,

but before death they are said to become dilated. The eyes can no
longer be brought to bear upon an object, but remain fixed, with their axes

parallel. The muscular weakness is extreme ; the body sinks down in the
bed, the head cannot be raised from the pillow, the limbs lie powerless in

any position into which they may happen to fall. The organic functions are-

reduced to the lowest possible point. Wagner, to whom I am indebted for
several of the details above mentioned, speaks of fluids as falling down into-

the stomach through the paralysed oesophagus with a splashing noise : bu€
for many days before death it often happens that nothing whatever is swal-

lowed, only from time to time a feather moistened with a little weak brandy-
and-water is introduced a little way between the lips. The evacuations,
both of urine and faeces, are passed into the sheets withotit exciting any
consciousness. The temperature of the body usually falls, until it reaches
several degrees below normal, the hands and the feet become obviously cold,

sometimes, when the stupor is not very marked and the advance of death
not very slow, the patient himself feels the cold creeping up from his limbs
towards his trunk. The respiration becomes infrequent, irregular, and
shallow. Towards the last the movements of the chest walls may be so

slight that it is scarcely possible to perceive them ; one way of ascertaining

whether they still go on is to hold before the mouth a looking-glass, the
cold surface of which becomes dimmed by the moisture of the breath.

But sometimes the expiratory efforts are deep and sighing, they may then
be separated from one another by intervals of a minute, or even longer,

so that those who are watching by the bedside keep expecting each one
of them m turn to be the last. Long before this it has become impossible
to detect the pulse at the wrist, which for many days may have been small

and rapid and flickering. At length, even with the stethoscope, no sign of

the beating of the heart can be discovered, and then, often not without some
hesitation, one pronounces the verdict that all is over.

. In most cases there is no difiiculty in determining the exact moment at

which death occurs. But sometimes it cannot be fixed with certainty, and
there are some altogether exceptional instances (though I have never myself
met with one) in which for hours, or even for days, it remains uncertain
whether life is extinct or merely suspended. I believe that the only sign

of death which is both certain to manifest itself in the course of a few days,

and also absolutely conclusive and infallible, is the occurrence of putrefac-

tion, which is generally first indicated by discolouration of the surface of

the abdomen. And in any case admitting of doubt, the cofiin should not
be closed until this has shown itself. But rigor mortis, chilling of the body,
the cadaveric odour, the loss of transparency or flattening of the cornea,

livid staining of the dependent parts of the body—each of these signs,

when present and when developed in the usual way after suspension of

all obvious vital phenomena, may be taken as proofs that life is really at an
end. I do not think that there is any foundation for the strong fear which
many persons entertain of being buried alive, after supposed death. The
cases really requiring cau.tion are some very few instances of persons found
in the streets, or losing consciousness unexpectedly and in unusual circum-
stances. Dr Walshe says that the only serious difiiculty lies in diagnosing
what he terms "prolonged syncopal trance," but of this affection he gives

no detailed description.

We still have an imperfect knowledge of the nature of many of the
morbid changes to which the human body is liable; and no doubt this

VOL.^-^^ 2
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explains tlie fact that the current classifications of the different forms of

hypertrophy, atrophy, and degeneration are unsatisfactory, and to a great

extent artificial. Since most of these affections are limited to particular

structures, they will be best discussed hereafter, when we come' to them in

dealing with the diseases of the several organs. Btit there are other patho-

logical processes, which are met with almost everywhere, and which almost

form the basis of the whole science of medicine. Such are Inflammation,

Tuberculosis, and certain kinds of New Growth. To these I must necessarily

devote preliminary chapters ; btit it will be convenient to deal first with the

closely-allied subjects of Contagion and Pyrexia.



CONTAGION

Specific diseases—Contagion and miasm—Theory of infection—Gontagium
vivum—Microzymes—Their origin and life—Immunity from contagion—
Quarantine—Protective inoculation—Modes of transference—Miasmata
and contagia—Theory and practice of disinfection.

Probably tbei'e is no medical man who does not from time to time apply

the epithet specific to certain diseases, yet, as is the case with so many other

terms that are habitually employed, there is no little difficulty in defining

its meaning, and in determining what diseases should be classed as specific,

and on what grounds. Most Avriters seem to be of opinion that their

characters and their course differ from those of diseases which, by way of

contrast, may be called " simple." Thus, Sir James Paget lays stress on the

statement that " each specific disease constantly observes a certain phase or

construction in its morbid processes." According to Liebermeister, the funda-
mental point is that among specific diseases the affection produced by a
morbific cause is always of a particular kind. He instances the fact that a

chill may in one person give rise to a common cold, in another to a bronchial

catarrh, in a third to diarrhoea, in a fourth to toothache, and in yet other

persons to a variety of " rhetimatic " complaints ; whereas, he says, the poison

of syphilis produces only syphilis, that of measles only measles, that of

smallpos only smallpox, and so forth. But I think that we shall hereafter

find that there is no disease whatever of which the phenomena do not in

certain cases vary so widely as to compel us to base our belief in their speci-

ficity entirely upon our knowledge of their etiology. And it seems to me
that the only logical way is to frame our conceptions in accordance with this

fact, unless indeed we give up the use of the epithet altogether.

I would therefore propose to define as " specific," those diseases ivhich

have a definite cause, arising from ivitJiout hut acting within the hody, distinct

from the causes of all oilier diseases.

The clause " acting within the body " is introduced for the purpose of

excluding woiuids and injuries and external cold, which set up " simple" or
" common " inflammation. It may be also taken as exckiding injuries

inflicted upon the mucous surface of the alimentary tract, whether by caustic

poisons or intestinal worms, since this is for physiological purposes outside
the body. But lead-poisoning and trichiniasis shoiild certainly be regarded
as specific diseases, and so I think, should the affections caused by animal
or vegetable parasites which penetrate into the substance of the skin, such
as the Sarcoptes scahiei and the fungus of ringworm.

The difference of opinion as to the infective character of tubercular
affections involves the question of their being specific or otherwise.

Malignant and other tumours are, I think, certainly not specific.

In reference to them and to some other diseases, a useful test of

specificity is that of the existence of transitional forms, connecting one
affection with another. Between simple morbid processes transitional

forms are very frequent; in the case of specific diseases I do not think
that they ever occur. It is true that Dr Braxton Hicks brought before
the Obstetrical Society, in 1870, a large series of observations showing
that when parturient women are exposed to the poison of scarlet fever the
resulting disease is often not attended with either rash or obvious sore-
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throat, and has rather the characters of a common puei-peral septicsemia.

But, as he himself pointed ont, it may he that the scarlatinal virns distni'bs

the processes which go on after parturition in the bruised and ecchymosed
utems, and causes local inflammatory changes, and therefore that these,

rather than the scarlatinal virus itself, give origin to the septicsemia. This

view has since been powerfully suj)ported by Mr Howse in the ' Guy's
Hospital Reports ' for 1879 ; he finds that when scarlatina affects a surgical

case after operation, septicsemic symptoms are not developed if antiseptic

treatment is being carried out, and if the occurrence of putrefaction in the

wound is prevented.

I have defined the causes of specific diseases as arising from without
although they act within the body. Now, there are two (or perhaps three)

groups of specific diseases, of which the etiological relations require to be
carefully studied. They are as follows :

(1) Miasmatic diseases.—These are caused by a morbific agency which is

derived from the soil, or from the water, or from the air of a place, alto-

gether independently of the occurrence of illness of a similar kind in any
other individual. Ague is the chief of them, but another miasmatic disease

is influenza.

(2) Conta.gious diseases.—Each of these maladies owes its origin in most
cases, if not in all, to a vio'us derived from a person already suffering from
it, or sometimes from one of the lower animals. Among these are the

exanthemata, typhus, the j)lague, mumps, whooping-cough, and glanders.

(3) Miasmatic-contagious diseases.—This group, which is acknowledged
by all Gennan observers, is little, if at all, recognised in England ; it there-

fore needs to be discussed somewhat fully. The epithet " miasmatic-conta-

gious " was, I believe, first proposed by Henle in 1840. He, however, only

had. in his mind the cii'cumstance that smallpox, scarlet fever, typhus and
other maladies often seem at first to break out epidemically, as though they

might have been caused by a miasma, whereas aftenvards the individual

cases afford clear evidence of contagion. The question whether the exan-

themata, or any other contagious diseases, do, as a matter of fact, ever arise-

independently of previous cases, is one with which I shall hereafter have ta

deal. But Liebermeister and other recent wiiters have assigned quite a
fresh meaning to the term " miasmatic-contagious," and have limited its

application to a special class of maladies. The tj-pical examples are enteric

fever and cholera, diseases which are undoubtedly spread by human inter-

course, and which are usually, if not always, traceable to j^revious cases, but
which are nevertheless believed not to be directly communicable from one
sick person to another. Liebermeister' s conception with regard to them is

briefly that patients give off a contagion which is inoj)erative ujatil it has
passed through further stages of development outside the human body,

which may be taken as converting it into a kind of miasm.
It is often convenient to speak of contagious and miasmatic-contagious

diseases under the common name of infective diseases, from which it is under-

stood that miasmatic diseases are excluded, and also those other specific dis-

eases which are due to an ordinary animal or vegetable jDarasite, or to a mineral
or vegetable poison. And the process by which contagia act, may be designated
" infection" with sufficient accuracy for all practical pui-poses, although this

term is also applicable to inflammation and to other simple pathological

processes.

Theory of irfection.—Within the last few years the subject of contagion

in general has been profoundly studied. Contagia often appear as fluids ; this

is the case, for example, with the vaccine lymph, with the contents of smallpox

vesicles or pustules, with the nasal discharge of measles, and with the faucial

secretion of dij^htheria. Chauveau in France, and Burden Sanderson in
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England, have been at great pains to demonstrate the fact that the activity

of such fluids is not inherent in themselves, and belongs, not to matters
dissolved in them, but to very minute particles suspended in them. They
have shown, for example, that when vaccine lymph is allowed to diffuse into

distilled water, the diffused liquid is incapable of conveying cow-pox by
inoculation. It would almost seem, however, as if the same conclusions

might have been safely deduced from the circumstance that most kinds of

contagia are capable of being conveyed by the air. For a liquid, or a dissolved

solid, must under such circumstances pass into the state of vapour, and must
rapidly undergo attenuation, so as to become inert ; while, during the brief

interval in which it could be supposed to retain its infective power, it would
be likely to affect a number of persons indiscriminately, instead of attacking

only a few, and those capriciously, as is actually the case.

That contagia are " particulate" may therefore be taken as a fact beyond
question. The next point is as to the nature of the particles. For a
long time the dominant view was that they were inorganic, or at least devoid
of life, that their properties were essentially chemical, and that they acted
*' catalytically " or after the manner of ferments. On the ground of this

analogy a new epithet—"zymotic"—was coined, and it is still sometimes
applied to the whole class of infective diseases.

But of late evidence has been accumulating from various quarters,

which almost, if not quite, amounts to proof that the contagia are living

organisms of exceedingly minute size. There is, in the first place, the fact

that in at least two infective diseases—relapsing fever and anthrax—the con-

stant presence of such organisms has been positively demonstrated. Certain
pathologists believe that they have detected similar bodies in ague, in enteric

fever, in measles, in cow-pox, and in sheep-pox ; but with regard to the value
and the significance of their observations there appears to be more doubt. It

is, of course, to be admitted that the discovery of organisms in a particular

malady does not warrant the conclusion that they are the cause of it,

although when I am discussing relapsing fever and anthrax I shall bring
forward other reasons in support of such a view so far as each of these
diseases is concerned.

The fact which seems to me to tell most strongly is that so many other
processes which bear a clear analogy to specific infection are constantly asso-

ciated with the presence of minute organisms, and that some have been proved
to be caused by them. This is the case, for example, with several varieties

of fermentation. Mr Lister, in a most interesting paper read before the
Pathological Society in 1877, established, I think conclusively, that the lactic

^cid fermentation or souring of milk is essentially dependent upon what he
termed the Bacterium lactis ; and Pasteur had previously shown that the alco-

holic and the butyric fermentations have a similar origin. So, again, that
putrefaction is set up by organisms appears now to be certain ; the success of

Lister's method of treating wounds is nothing less than a demonstration
that the discharges from them remain sweet so long as the organisms which
induce decomposition can be kej)t at a distance. Lastly, it has been shown
by several observers, among whom Koch deserves special mention, that
various traumatic infective diseases are due to the entrance of organisms into

the blood, and to their multiplication within the tissues.

The organisms concerned in these various processes differ extraordinarily
in size, and therefore in the readiness with which the microscope reveals

them. The Torula cerevisics or yeast plant, which brings about the alcoholic

fermentation, is made up of rounded or oval cells, with granules in their
interior, which cells develope from one another by budding, and have a
diameter of Touffo^^^ ^^ totoo^^ *^f ^^ inch. The Bacterium lactis, which
causes the souring of milk, consists of oval or rounded bodies, arranged in
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pairs or sometimes in cliains, multiplying by fission, and measuring at the
most 2o^^o'*^^ 0^ ^^ inch, that is, being no larger than the granules which
are contained in the cells of the torula. Consequently, as Mr Lister

suggests, there is nothing improbable in the supposition that yet other

organisms may exist which may be as much smaller than the Bacterium
lactis as it is smaller than the tortila. The characters of the spirocliceta of

relapsing fever, and of the hacillus of charbon, will be given when I

am describing those diseases, but it is aptly remarked by Heydenreich that

were it not for the length of the spiral threads which constitute the former
organism it would in all probability have still escaped detection ; rounded
or oval bodies not exceeding in diameter the breadth of the spirochseta

would be almost, if not quite, invisible with the highest powers of the

microscope. In his observations on the traumatic infective diseases, indeed,

Koch, by the use of staining liquids, and by a peculiar mode of illumina-

tion, has succeeded in demonstrating micrococci which far surpass iu

miinuteness those which had before been recognised. It remains to be seen

whether a like success will attend the application of his methods of

investigation to the exanthemata and to the other specific fevers.

As the application of so many different names is not a little confusing it

may be convenient that I should append the following classification :

1. Moulds {Schimmelpilze of Nageli). These are long-branched fila-

ments, which form numerous sj)ores. To the pathologist they possess

scarcely any interest, but they are sometimes foiind lining the interior of

dry vomicae in the lungs.

2. Budding fungi {Sprosspilze of Nageli). These consist of rounded or

oval cells, which give off buds, and may form beaded threads. I shall

have to describe them as causing certain cutaneous affections.

3. Eission fungi or schizomycetes {Sjjaltjjihe of Niigeli). These are

exceedingly small bodies, which multiply by fission, and are often arranged
in pairs. They also sometimes cohere into delicate threads or into cubical

packets. Several different names are given to them

:

a. SarcincB constitute square or cubical packets, the result of fission in

different planes.

/3. Spirilla (of which the spirocliceta is a variety) are spii-al filaments,,

having a well-marked corkscrew motion.

y. Bacilli are cylindrical bodies, which sometimes remain united after

they have undergone fission, so as to form threads of considerable length.

S. Mod-shaped hacteria are very much smaller than bacilli. They are

often slightly constricted in the centre or dumb-bell shaped.

e. Spherical hacteria are also exceedingly minute. They may be called

micrococci, but it is necessary to bear in mind that different wi'iters have
not always used this term with precisely the same meaning.

By Billroth rod-shaped and spherical bacteria are associated together

under the name of coccohacteria.

Bacteria sometimes cohere into chains ; they are sometimes aggregated
into masses held together by a jelly-like material, in which case the name
zooglcea is given to them.

It can be easily understood that there is often very great difficulty in

distinguisliing micrococci from lifeless granules of organic or inorganic

matter. Active movements, when they are seen, are of course conclusive

;

but an oscillating motion is of no significance, being dependent upon
vibrations transmitted from without to the liquid in which the granules

float. Bodies which subdivide or which cohere into chains m^j safely be

set down as organisms. Irregularity in size is almost sufficient to show
that the granules which differ among themselves are not micrococci ; but
uniformity in this respect affords no positive proof that organisms are
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pi-esent. The power of resisting liquor potassse has sometimes been

supposed to he a criterion ; but I believe that it is valid only as against

granules of caseine or of other protein compounds, as, for instance, in curdled

milk.

It must be clearly understood that this classification is one of names
rather than of things, for there is still the greatest uncertainty as to the real

relations between the different forms of these minute organisms. Con-
sequently it is often advantageous to be able to refer to them under a

common name, without specifying their exact characters ; and for that

purpose the word "microzyme," suggested by Bechamp and adopted by
Sanderson, appears to be preferable to any other.

It has been supposed by Beale that microzymes, or " disease germs "

(aS' he terms them) are derived by direct descent from the " germinal

matter " of the human body, or of plants or animals of whatever
kind. He supposes that particles of this germinal matter, having become
detached, continue to retain the power of multiplying independently to an
indefinite extent. Others have thought that micrococci and bacteria may
represent stages in the development of moulds or other fungi. Thus Hallier

some years ago put forth a speculation according to which microzymes found
in the stools of patients suffering from cholera were supposed to have
originally descended from a urocystis or " smut-fungus," parasitic upon the

rice-plant in India. But all such views appear now to be falling into

discredit.

So, again, with regard to the schizomycetes themselves. Cohn admits

several species of them ; ISTageli says that he does not feel sure of the exis-

tence of more than one sjDecies, exclusive of the sarcinse. At one time Mr
Lister believed that he had obtained a spirillum from the Bacterium lactis

;

but he has since become convinced that this was a mistake. There are, in

fact, almost innumerable sources of error, which may vitiate the results

obtained in any long chain of experiments, such as those of Buchner and
Dr W. Nageli, which Prof, von Nageli himself cites with approval, and from
which it appeared that " Bacteria lactis, when placed in liquids containing

extract of meat and sugar, undergo such an alteration that if afterwards

introduced into milk they render it ammoniacal, and do not for a hundred
or more generations regain the power of setting up the lactic acid fermen-

tation." Mr Lister himself, however, found that this kind of bacteria, after

cultivation in urine for several days, became somewhat less energetic in its

action upon milk. Conversely, several observers have thought that

septicsemic blood, and the products of acute inflammation, acquire an
enormously increased virulence when transmitted through a series of

animals in succession.

These observations are not only important in themselves, but it also

seems possible that they may afford a clue to the comprehension of a group
of diseases, which are markedly contagious, but which it is nevertheless

rather difficult to regard as being always specific, in the sense of " having a

definite cause, arising from without the body, distinct from the causes of

all other diseases."

Mr Hutchinson, in particular, has repeatedly expressed the opinion that

the "contagious inflammations " (as he terms them) differ essentially from
the " specific fevers," and that they are conveyed from one person to another

by leucocytes or living pus-corpuscles, and not by microzymes. The
instances he enumerated in the discussion on the G-erm Theory, held by the

Pathological Society in 1876, were Gronorrhoea, Erysipelas, purulent Oph-
thalmia, and Porrigo. The points on which he relied in support of his views

were chiefly two ; first, the frequency with which some of these diseases

occur apart from any apparent origin in contagion ; and secondly, the fact
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that tlie severity of the inflammatorj process in each disease varies widely

in different cases, and may be modified at will in experimental inoculations,

as when gonorrhceal pus is applied for the cui*e of pamius. This last

argument seems, however, to have very little force, since we shall find, that

as much may be said of some maladies which are typically specific. But
it is impossible to deny that erysipelas often appears to be directly

caused by exposure to cold ; and a similar origin can sometimes be traced

for di^^htlieria, an affection of which the specific character is on other

grounds doubted by some pathologists. It seems a simple way out of the

difliculty to suppose that the diseases in question begin as sunple inflam-

matious, and that they aequii'e infective characters secondarily. But such

a view by no means excludes microzymes from being, in all probability, the

bearers of contagion. It seems to me that Lister's observations on the

lactic acid feiTaentation teach an important lesson in regard to this question.

One would certainly have thought that the souring of milk, which so con-

stantly occurs when that fluid is left standing for a few hours in warm
weather, must depend upon causes which are in operation everywhere, and
that any microzymes concerned in the process would be likely to be devoid

of specific characters, at least until they had germinated within the milk
itself. But Lister found that although the Bacterium lactis appears to be
universally present in dairies, it is scarce in the world at large : milk which
has been boiled may be exposed to the air in ordinary rooms for half an
hour at a time ; but while other bacteria and filamentary fungi develop, it

will rarely, under such circumstances, become curdled and sour, nor will it

present the Bacterium lactis. Is it not probable that even though the

occurrence of a common catarrhal inflammation favours the development of

erysipelas or diphtheria, yet access of specific microzymes is the essential

factor in the aetiology ?

But some physicians of well-deserved authority think that certain

of the more typical specific diseases sometimes arise cle novo, and indepen-

dently of contagion or of any virus derived, directly or indirectly, from
previous cases. In reference to this question, it seems to me useless

to insist on the fact that all such diseases must have had a commencement
at some period of the world's histoiy, just as a similar argument may fairly

be disregarded when employed to support the theory of spontaneous genera-

tion of any of the lower plants or animals at the present time. On the

other hand, I think that very little stress can be laid on the circumstance

that the inhabitants of certain countries, especially islands, remain free from
particular exanthemata for many years, but afterwards sufier severely, when
a case is introduced from without : for even if a disease were caj^able of

springing up de novo under certain conditions, a great length of time might
obviously pass in a given locality without the conditions being fulfilled.

What appears to my mind an argument of importance is that when the

origin of an outbreak of fever or of any other contagious malady has been
investigated with sufiicient care, it has so often been traced in the most
conclusive manner to a previous case, perhaps, at a great distance, from
which it may have been derived in some most indirect and unexj^ected

way. The instances which I shall have to relate when discussing the

aetiology of the several infective diseases render it, as I think, almost
impossible that the development of any one of them de novo can
ever be positively proved. And it is worthy of notice that particular

instances, of which no satisfactory explanation can be given, occur in the

case of smallpox—of which a spontaneous origin would generally be regarded
as most unlikely—no less than in that of diphtheria, or typhus^ or enteric

fever, which are held by some authorities to be frequently so generated. Sir

Thomas Watson cites Dr G-regory as having stated that, of the cases admitted
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into the Smallpox Hospital in bis day, not one in twenty could be referred

to any known source of infection. I am therefore strongly disj^osed

to reject the doctrine that any of the specific diseases ever result from such

causes alone as overcrowding or starvation ; or even from the inhalation of

sewer-gas which contains no specific virus, but only the excrement of

healthy persons. But it is another question whether the microzymes of an
infective malady, after escaping from i>atients, may not sometimes go on
multiplying for long periods of time, and spread to distant localities, before

they again penetrate into the human body. In the miasmatic contagious

diseases we believe that such a process of development always occurs. In

the strictly contagious diseases there seems to be no reason why it should

not occur sometimes. Again we have yet to learn whether some of these

maladies may not occasionally be derived from the lower animals, as favus

certainly is from cats.

When the virus of an infective malady enters tlie human body, an inter-

val occurs during which the health of the patient remains apparently undis-

turbed: this is called the period of incubation. In some diseases as in

smallpox, it is almost always of the same length. This fact is of great

importance, because it enables us to say, when a person has been exposed

to infection, that after the lapse of a certain number of days, if not already

attacked, he is safe, and may mix with other people without risk to them.

It is, in otlier words, tlie foundation upon which rests the practice of

Quarantine. The duration of the incubation of each specific disease has

accordingly been studied with care. The only cases in which it can be posi-

tively determined are of course those in which there has been but a single

exposure to contagion ; but others, in which the exposure (though repeated)

began only a few days before the patient's illness showed itself, are valid as

proofs of a short incubation ; and yet others, in which the exposure ceased

many days before he felt ill, are valid as proofs of a long incubation. It

seems, now to be established, beyond all doubt, that whereas the incubation

of each specific disease is fixed within certain limits for the majority of cases,

there are yet some cases in which the limits are widely overstepped. Thus
scarlet fever, which ordinarily has an incubation of nearly a week, sometimes
breaks out within twenty-four hours of the first exposure to its infection.

It is undoubtedly hard to reconcile this fact with what is otherwise a

most reasonable explanation of the usual occurrence of a longer interval,

namely, that it is occupied by the multiplication of the virus within the

body. According to Niigeli schizomycetes commonly double their numbers
in from twenty to twenty-five minutes at the temperature of the blood.

Lister found that the Bacterium lactis took about an hour in completing the

2)rocess of growth and subdivision. In diseases, such as syphilis, in which a
local lesion precedes the development of constitutional symptoms, the virus

may be su^Dposed at first to multip»ly itself locally (in syphilis, within the

hard chancre) and not to enter the blood in any considerable quantity until

a later period. There is evidence that in the rare instances of the syphilitic

poison being communicated by vaccination, the resulting chancre has yielded

an infective material within ten days afterwards. On the other hand, an
unfortunate case once occurred at the Charitc Hospital of Berlin, in which
variola was conveyed to a patient by the operation of skin-grafting,

the graft having been taken from a person who happened to be in the

incubation stage of the disease. This seems to show that from a very
early period the whole of the skin contains the virus, which can have reached
it only through the blood; and if so, the same thing must occur like-

wise in the exceptional instances ui which smallpox is inoculated into the
skin at a particular spot. In such cases, however, there is developed a
"primary" or " mother-vesicle " which precedes the general eruption by
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some days. It therefore seems to be very unlikely that iu any disease the
multiplication of the virus during the incubation remains altogether limited

to a local lesion, even if it is more active there than elsewhere

Such speculations are of considerable importance, because they touch a
question which is still discussed, namely, whether in specific diseases gene-

rally the varioiis local lesions that characterise them are to be regarded as

sources of blood-infection or as consequences of it. Thus in diphtheria, one
opinion is that microzymes first settle upon the mucous surface of the

fauces, or upon whatever part happens to be the seat of the diphtheritic

process, and that they afterwards penetrate its tissues and enter the blood.

Some observers have eventhoughtthat in enteric fever blood-iufection is secon-

dary to the intestinal lesions ; and Liebermeister endeavours to prove that

in yellow fever there is a primary parenchymatous hepatitis. But in typhus
and in relapsing fever we have diseases to which such a view is altogether

inapplicable ; and, in the exanthemata, fever or other constitutional symptoms
generally precede the cutaneous eruptions by a considerable interval of time.

Moreover, in diphtheria itself there is a well-marked tendency for the throat

to be affected when the virus has originally been deposited upon some other

mucous membrane or even upon the cutaneous sui-face, and when it may
therefore be supposed to reach the fauces through the blood.

Physiological action of the microzymes.—With regard to the mode of

production of the pyi'exia aud of the other symptoms of specific diseases by
their contagia we know at present scarcely anything. The microzymes, in

multiplying so enormously as they do, must of course abstract nutrient

materials from the blood and from the tissues. By Nageli the idea of a
" struggle for existence " between these rival organisms is carried out in

detail. It is shown that when a person is exposed to contagion his taking
the disease or resisting it dei^ends probably iu part upon the number of

microzymes which enter his body, iu part upon the condition of his blood
and of his tissues at the time. Everyone who has experimentally culti-

vated the lower organisms knows that when more kinds of organisms than
one are present, a slight change in the composition of the fluid in which
they are placed may completely alter the result, enabling a microzjTue which
previously was weaker to outgrow that which had been the stronger. And
so Niigeli imagines that slight alterations iu the state of the blood may
greatly favour or oppose a contagion in the competition which it imdergoes.

The analogy of the various fermentations suggests (as Lister has pointed
out) that, besides appropriating the materials for their own growth, micro-

zymes may also cause further disturbance by catalytically decomposing other

substances of which they make no use. It is therefore not surprising that

their presence sets up ]3yrexia, which I believe to be a c[uasi-physiological

j)rocess, having for its object the destruction and removal of noxious
matters of whatever kind from the circulating fluid. The evidence in

support of such a view will be discussed hereafter.

Such a destruction of the contagious microzymes within the blood, as

the result of the febrile process, would explain what has been, in the minds
of many pathologists, one of the greatest obstacles to the acceptance of the
so-called " germ-theory " of infective diseases, namely, the fact that so

m.any of them run a definite course, and terminate in the recoveiy of the
patient at the end of a fixed period of time. But a further hypothesis

seems to be absolutely necessary. It is well known that most of these

diseases occur only once iu the life of the same individual ; and perhaj^s no
one of them is entirely devoid of such a protecting infiuence. I fail to see

how this can be accounted for except on the supposition that in the course

of each disease the blood or the tissues undergo such a change that they no
longer afford, and never afterwards afford, the conditions requisite for the
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develoj)inent of tlie corresponding niicrozymes. Perhaps it is not necessary
to imagine tliat a special pabulum is exhausted, and there certainly are very
obvious objectionsto the notion that human beings in general are bornprovided
with a number of different materials which serve no known purj)ose but that
of affording nutriment to the various contagia, if they ever find their way into
the body, at however advanced a period of life. It is, however, to be borne
in mind that the facts of contagiousness to other individuals, and that of
subsequent immunity for the person already attacked, are almost necessarily
connected together. Were it not so, almost everybody who passes through
any one of these maladies would catch it from himself again and again.

The duration of the protective action seems to be very variable. In some
diseases, as in relapsing fever and in dij)htheria, its duration is perhaps
no greater than is just sufficient to prevent the patient from reinfecting
himself. In others it lasts during the whole of life. Indeed, a very interest-

ing question is whe^ther it may not be transmitted from parent to child.

As is well known, the exanthemata sometimes rage with extraordinary
virulence when they are introduced into communities that have been free
from them for a great length of time. No doubt other explanations of this

fact may be given ; but it is at least j)ossible that the reason may be that
the victims come of a stock which has not for many generations been
exposed to the contagion. It would be very interesting to investigate to
what extent differences in the severity of a specific disease, attacking various
individuals under the same conditions, in countries where it is always more
or less prevalent, may depend upon whether one or both of the parents of
the several patients had had that disease in childhood, or at least before the
patients themselves were born. It might even happen, in the case of a
malady which commonly affects adults, that successive generations should
in turn succumb to it, in consequence of the continued absence of such an
inherited protection.

Stamping out infective diseases.—These considerations seem to me to-

render very doubtful the advisability of attempting, even if it were prac-
ticable, to eradicate infectious diseases from this or any other country,
and then to keep them off by a system of quarantine. Sir Thomas
Watson recently gave to such a scheme the weight of his authority.
But sooner or later each disease would be sui-e to find an entrance,
and it would probably commit unheard of ravages among a populatiou
so long free from it. I doubt whether it is even right to teach the
public to look upon the maladies in question as in a special sense " prevent-
able." They are certainly not so much so as those affections which result
from over-indulgence, from exposure to cold, or from hard work unsuited to
the physical powers of the individual. The true method of combating
infection seems to be that of which we have an illustration in the prac-
tice of vaccination. And there is reason to hope that in the future this
method may be far more widely extended than hitherto. Pasteur and
Toussaint in Prance, and Dr G-reenfield in this country, have indepen-
dently demonstrated the fact that by passing the virus of anthrax through
guinea-pigs, its intensity can be diminished so that it is.no longer fatal to
bovine animals, and that after inoculation with this modified virus they are
are no longer susceptible of the disease. One could not render a greater
service to hiunanity than by discovering how to transmit the contagion of
scarlet fever through any of the lower animals in such a way that when
reintroduced into the human subject it should convey protection without
risk. I am not even sure whether it might not be well to expose children
on purpose to infection from this disease, when it happens to be epidemic
in a mild form. Such a procedure has sometimes been advocated, but
medical opinion has hitherto been that it cannot be done Avith safety, because



28 MODE OF ENTRANCE OF CONTAGIA

-a mild case often generates a severe one. But it is at least possible

i;hat this may only be true wlien the disease was origiaally of a severe type,

and when it lias clianeed to produce a slight illness ia an individual who
(having inherited protection) is but little susceptible of it, so that it reverts

to its original character when it passes on to a subject not thus guarded
against it. For it is well known that, as a matter of fact different epidemics

of scarlet fever differ widely in intensity. Sometimes it is the most fatal of

all contagious diseases ; but sometimes it j^asses from house to house through

-an entire village, without destroying a single patient or giving rise to any
dangerous sequelae. May it not be that this is where the activity of the

"viiTis has been lowered by passing through a number of persons in succes-

sion, each of whom was only slightly susceptible of it? If so, we may
230ssibly find a very simple means of obtaining a vims suitable for inocula-

tion, without having recourse to the lower animals.

MetJiod of transference of contagia.—We have still to consider how the

microzymes of contagion or of miasm gain access to the human body.

According to NJigeli, the way in which they enter when suspended
in the air is generally by penetrating into the capillaries of the lungs

through the walls of the pulmonary alveoli. He is inclined to doubt
whether they ever make their way through the mucous membrane of the

mouth or the fauces, except when they settle upon it and first give rise to an
intense local inflammation, as he (with so many other Grorman writers)

believes to be the case in diphtheria. But he thinks that they sometimes
•enter the blood through wounds or abrasions. It has been supposed that

examples of such a mode of infection are sometimes afforded by the

so-called " surgical scarlet fever," which so often breaks out in children

after operations ; but, as Dr Goodhart has shown, in the ' Gruy's Hospital

Reports ' for 1879, that its occuiTence is not prevented by the strictest

" antiseptic " treatment, there appears to be more probability of its arising in

the ordinary way. This, however, is a point which I shall have to discuss

hereafter.

Contagia have traditionally been divided into those which are " fixed
"

and those which are "volatile." Miasmata have been regarded as of neces-

sity volatile. But, as we have seen, it is certain that none of them are

gases or vapours, and that they all consist of solid particles of exceedingly

small size. ITevertheless, even recent writers have taught that the particles

in question are capable of escaping with the water which evaporates from
liquids or from moist solid surfaces, and of diffusing themselves in the aii',

JN^Jigeli, however, seems to have conclusively demonstrated the very

important fact that this is impossible. He performed a series of experiments

with U-shaped tubes connected together. In one bend he placed a liquid

suitable for the growth of microzymes ; another bend he filled with sand

saturated with a putrefying licj^uid. Even when air was drawn through the

apparatus he found that no microzymes passed from one tube to the other.

And on theoretical grounds he shows that no other result could have been

.anticipated.

The full acceptance o£ Niigeli's conclusions means little less than a revo-

lution in our conceptions of the process by which contagia escape from the

human body or miasmata from the soil. We have been accustomed to

think that the breath of persons suffering under an infective disease is apt

to be highly charged with the virus, and that the offensive odours exhaled

from his moist skin, or from his excreta, may be highly dangerous.

According to Niigeli all such notions are erroneous ; he even declares that

the presence of foetor is generally a sign that the substances which give rise

±0 it are still moist, and are therefore incapable of setting free any micro-
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zymes which they may contain. But it is obvious that some parts of an
infected mass may remain covered with fluid, while others have already

undergone desiccation.

Of course it is not disputed that liquids in which the microzymes of a
specific disease are floating may convey it to healthy persons. Indeed there

are some maladies, such as hydrophobia and syphilis, which seem scarcely

to be communicable except by a process of inoculation, the poison being-

introduced into a bite, or a wound, or a crack in the skin. And diphtheria

is often spread by the direct transference of fluid secretions from one indi-

vidual to another as in the act of kissing, or when a patient coughs and expels

mucus into the open mouth of a medical man who is looking into his throat.

It is also to bo remembered that the stings of insects may sometimes be the
means of conveying a virus ; cattle, for instance, are liable to be infected

with anthrax by gadflies.

Moreover, there is the clearest evidence (although this Niigeli rejects)

that certain specific diseases are frequently transmitted by means of liquids

which are swallowed. So far as drinking-water is concerned I shall have to

cite the facts in full detail when I am describing enteric fever and cholera.

Still more interest attaches to the remarkable facts which have recently

been made out by English observers as to the conveyance of the poisons-

of enterica and of scarlatina by means of milk. It is probable that, even
in water, the specific microzymes multiply greatly in the interval which
elapses, after it becomes contaminated by them and before it reaches the
human stomach. But there can be little doubt that milk affords far more
favorable conditions for their growth ; for Lister proved in his experi-

ments with this fluid that (unlike even Pasteur's solution) it was caj^able

of serving as a pabulum for almost any kind of microscopic organism. Once
only did he meet with a bacterium that could not live in it. ISTow, I shall hei-e-

after have to point out that in some of the cases in which specific diseases have
been widely commtinicated in this way the quantity of virus which has been
allowed to enter the milk has probably been very small. It, therefore, seems
to me that the occurrence of milk-epidemics tends powerfully to sujiport the
germ-theory. I may observe that probably the only effectual method of

purifying either milk or water, when contaminated with microzymes, is by
boiling. Filtration seems to be altogether useless ; and it is not likely that
the addition of minute quantities of Condy's fluid wotild sufiice to destroy
them.

With these important reservations, however, I think that Nageli is right

in maintaining that infection generally occurs in a very different manner,
namely, by means of microzymes which have undergone desiccation, and
which rise into the air and remain suspended in it in the form of a fine

dust : the particles perhaps even more minute than those which become
visible in the track of a sunbeam. How little influence gravitation has in

causing the subsidence of such particles is well illustrated by the facts that
volcanic dust from Vesuvius is carried in the atmosphere to distant parts

of Europe, and that the trade-winds convey another kind of dust right

across the Atlantic Ocean from America.
The conditions under which microzymes thus become suspended in the

air must be discussed separately for miasmata and for contagia.

(1) In the case of a miasm, at least any miasm of telluric origin,

the first condition of its development is the presence of water in the
interior or upon the surface of the ground, and the presence in this

water of substances fit to serve as pabulum for the microzymes. Further,
it is necessary that the level of the water should vary from time to time,,

so that particles of the soil itself, or the stems and the leaves of plants--

growing iipon it, should undergo desiccation, and should receive deposits
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of microzymes, also in a dry state. So far as tlie miasm of ague is

concerned, I do not know tliat tliere is any necessity for supposing

that it is ever derived from any depth, "below the surface of the ground, or

for invoking the assistance of any force beyond that of the wind, for the

purpose of carrying up the dried microzymes into the air. But if any value

at all is to he attached to the observations which Pettenkofer and others

have made at Munich with regard to enteric fever and to cholera, micro-

zymes concerned in the propagation of these " miasmatic-contagious

"

diseases must be assumed to come in some cases from the soil at a depth of

several feet. The conditions which may be supposed to render this possible

are very carefully argiied out by JSTiigeli. In the first place, he thinks that

in the ground-water which saturates a porous soil below a certain level, the

growth of such organisms is likely to be especially active towards the

surface of this water. Hence the slightest fall in the level of the water must
cause an abundant settlement of microzymes upon stones, pieces of sand, and
fragments of clay and humus, which come into contact with air as soon as the

water recedes from them. In tliis subterranean atmosphere he conceives that

currents are prodticed by various causes : changes of temperature, changes of

pressure, winds, and lastly, the suction action of warm air into the interior

of houses having deep foundations. Sitch currents, he thinks, may easily

carry away the dry microzymes, especially if there is no precipitate of colloid

matter from the water, to make them adhere closely to the substances on
which they are deposited. A further condition, at least so far as concerns their

escape into the air above, is that the superficial layers of the soil through
which they must pass should not be damp, and should not be covered with a

uniform carpet of vegetation.

(2) The microzymes of a contagion doubtless leave the human body
mainly in the fluid secretions and excretions, the faeces, the urine, and the

sweat. They may also, be attached to the solid particles of cuticle which
are constantly being shed from the surface ; in the case of scarlet fever and
in that of smallpox tliis mode of diffusion of the j)oison is believed to be of

great importance. In either case it is hardly necessary to say that their

escape is due to no process of " ehmination," and is of no advantage whatever

"to the patient. Indeed, the microzymes which find their way out of the body
are probably altogether insignificant in number, when compared with those

which remain in the l)lood or in the tissues, and undergo destruction there.

The microzymes which adliere to fragments of cuticle are already dry ; those

which are contained in faeces, in urioie, or sweat, must undergo desiccation

before they can reach the air. Nothing is more favorable to this than the

soaking of linen or other fabrics with any of the infected secretions. The
microzymes remain upon the surface of the cloth when it dries, and are

afterwards shaken off by the slightest movement. It is a most natural

circumstance, therefore, that washerwomen and their families should be

very liable to attack by contagious diseases ; and instances in which infection

has been traced to the hanging out of clothes to dry are readily explicable

if one considers how imperfectly the process of washing is often performed.

One cannot state with any approach to certainty, how long a patient

remains capable of infecting others after his recovery from a contagious
•disease. It is not unlikely that his secretions cease to contain micro-
zymes, except in very small quantities, as soon as the pyrexia is at an
end. This at least appears to be the natural inference from the observations

which have been made, of the rapid disappearance of spirillum, from the
blood in relapsing fever. But for a considerable time afterwards fresh por-

tions of infected cuticle may be suj^posed to be continually shed.

On the other hand, contagia sometimes adhere with great tenacity to the
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walls of an apartment whicli lias been tenanted by a patient suffering imder

an infective disease, and to bedding or clothes which have been nsed by
bira. Niigeli mentions that at Munich several masons fell ill with small-

pox after scraping the ceiling of a room in which smallpox cases had
been treated six or seven years before, and which had then been white-

washed. Sir Thomas Watson relates the following instance : A house in which
several persons had been attacked by scarlet fever was left empty for a year.

When the family returned, a drawer in one of the bedrooms resisted for

some time attempts to pull it open. A strip of flannel had got between
the drawer and its frame, and had made the drawer stick. This piece of

flannel the housemaid put playfully round her neck. An old nurse who
was present, recognising it as having been used as an application to the

throat of one of the subjects of scarlet fever, snatched it away and burned it.

The girl, however, soon sickened with the disease. Woollen substances seem
to afford the most favorable conditions that can be imagined for the preser-

vation of microzymes in a state of activity, short of their being enclosed in

sealed glass tubes. By the hygrometric properties of such substances,

eontagia adherent to them may probably be prevented from undergoing too

complete a desiccation, while they are at the same time j^rotected from
currents of air.

Destruction of contagia.—Stej)s must always be taken to prevent a person

affected with a contagious disease from being a source of danger to others.

But what can really be done in this direction does not seem always to have
been clearly apprehended by those who have laid down rules for the purpose.

It would appear

:

A. That during an illness, the utmost care should be exerted to hinder the
contagion from being carried away from the sick-room by attendants, or in

the patient's excreta, or upon his bed- or body-linen, or in any other way.
In all probability its escape into the open air through windows or chimneys
is of no consequence.

B. That at this time, it is impracticable effectually to disinfect the patient

himself or his surroundings, and therefore that the attempt should not be
made.

c. That the patient, after recovery, and the nurses also, should be most
carefully disinfected ; that minute pains should be taken to prevent clothes,

books, and other articles from conveying contagion ; and that the sick-room
with all its contents shotild be thoroughly purified before healthy persons
are allowed access to it.

The measures which should ^practically be adopted to ensure these objects

seem to be the following

:

1. The patient himself miTst be isolated in a separate room or suite of

rooms, which, if possible, should be at the top of the house. An inter-

vening passage, of which the windows can be opened, is, of course, an
advantage. Ventilation should be carefully attended to, and it is well that
there should be a fire, so as to maintain a draught up the chimney. The
doors should be kept closed, and outside them there should be hung an old
sheet saturated with a liqtiid solution of carbolic acid or chloride of lime, and
never allowed to become dry. The addition of glycerine to this liquid is

probably advisable. It seems to be useless to expose vessels containing carbolic
acid in the sick-room itself, or to scatter chloride of lime upon the floor.

Those who nurse or wait upon the patient should not be allowed to
enter other parts of the house, and, if possible, such persons should
be chosen for this duty as have already had the disease. The medical
attendant should take care by ablutions, by change of clothing, and by
exposing himself freely to the open air after each visit, to avoid carrying
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contagion abroad. One is often asked whether the father of a sick

child shoixld be allowed to continue his work in an ofl&ce or chambers, so as ta

come into contact with fellow-clerks and Avith the public generally. My
own opinion is, that if he avoids contact with the patient and takes a good
walk when he leaves the house in the morning, no appreciable risk is run, so

long as he himself remains well.

All curtains, carpets, and padded chairs, all articles of wearing apparel

in cupboards or in drawers, all unnecessary articles of furniture of what-

ever kind, should be removed from the sick-room before the patient is placed

in it, because their presence will make unnecessary difficulties afterwards.

The supply of books or toys should be limited to such as are not too

valuable to be buimt when they are done with. Any food or drink which
the patient or the nurse may leave should be thrown away, and must never be
taken by other persons. Cups, plates, and spoons should be washed in

very hot water before they are allowed to go back to the kitchen ; but, as

far as possible, it is well to keep the same articles from day to day in use in

the sick-room, and to wash them there.

2. All the excreta of the patient should be rendered innocuous by the

addition of some disinfectant.

The experiments of Dr Baxter, recorded in the sixth volume of the new
series of Mr Simon's 'Reports,' have shown that few at any rate of the

substances commonly used really possess the power of destroying contagia.

He employed carbolic acid, sulphiir dioxide, potassicpermanganate, and chlorine.

Each of these substances was added in definite proportions to vaccine lymph,
' and a series of vaccinations were performed -with the mixed licjuids upon
children, one arm of the child being inoculated with the lymph supposed to

be disinfected, while the other arm was at the same time vaccinated with

Ivmph that had been diluted with water to a corresponding degree. The
results which he obtained were : that with chlorine and with potassic per-

manganate there is no security for the effectual disinfection short of the

presence of free chlorine or of undecomposed permanganate in the lic[uid, after

all chemical action has had time to subside. In the ease of sulphur dioxide the

criterion of success is that the liquid should be permanently and strongly

acid ; in the case of carbolic acid that it should contain at least 2 jier cent,

by weight of the pure acid. It is further necessary that the disinfectant

should be thoroughly incorporated with the licjuid ; there must be no solid

matters capable of shielding the contagious particles.

An additional point on which Dr Baxter lays stress, and on which
Niio^eli had X-»i'eviouslv insisted, is that the addition of disinfectants in too

small C[uantities may do harm instead of good. Probably all the substances

that can destroy contagia are also antiseptic agents ; that is, they can prevent

putrefaction. And it appears that they are capable of doing this even when
present in too small a quantity to disinfect. At first sight this seems contra-

dictory. But it is not really so ; for Dr Baxter has shown, that when an

infusion to which (for example) 2 or 3 per cent, of carbolic acid has been

added fails to putrefy, the bacteria in it nevertheless remain alive, and that

they begin to multiply if a little of the infusion is mixed with another liquid

that can afford them pabulum. Now, it is this power of affecting other

liquids, and not its capacity for undergoing putrefactive changes itself,

which is really comparable with pathological infectiveness. And it is a

well-ascertained fact that (except, perhaps, in the case of glanders) the

occurrence of putrefaction in a liquid deprives it at once of whatever

contagious property it may possess. Thus, if a disinfectant is adcled in too

small quantity, it may easily happen that its action is precisely the opposite

of what is intended : by preventing putrefaction, it keeps the contagious

microzvmes alive.
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3. For the purpose of wiping off discharges from the nose or the mouth
of the patient, pieces of rag should be used, and they should be burnt
immediately afterwards. The sheets and body-linen should be placed in a tub

of water as soon as they are changed, and they should of course be washed
apart from those of other persons. It is usual to soak them in a weak
solution of carbolic acid or in diluted Condy's fluid ; but this is probably of

little use. The really important point is that they should be submitted to the

action of water at a high temperatui-e. The safest plan is to boil them in a

copper. But there is reason to believe that a degree of heat far below 212°

may be sufficient. Thus, Davaine found that the virus of anthrax diluted

with water was destroyed in five minutes by a temperature of 131° F., and
Dr Baxter that even dry vaccine was rendered inert in thirty minutes by a
temperature of 185° or upwards. There appears to be no doubt that in the
dry state contagia resist heat mucb better than wben they are suspended in

water.

The linen worn by the ntu'se should be treated in the same way as that of
the patient. The dress should always be made of a material that will bear
washing,

4. At the end of the illness, when it is believed that the patient is

no longer giving off contagion from his body, he must be carefully washed,,

carbolic soap being perhaps preferable to other kinds. Special pains
should be taken to cleanse the hair thoroughly. He should then be dressed

in clothes none of which have been in the sick-room, and should be moved
into another apartment. Similar precautions should be taken whenever a,

nurse or an attendant goes away, at whatever period of the case.

5. The roomwhich has been occupied by the patient during the disease must,
be carefully disinfected before healthy individuals are allowed to occupy it.

In the first place, moveable articles that cannot be washed should, if

possible, be exposed to dry heat. As I have already remarked, the tempera-
ture required for the destruction of contagia in the dry state appears to be con-
siderably higher than that which stxffices when they are suspended in a fluid.

It varies with the length of exposure, the time needed beinglonger in proportion
as the temperature is lower. Some hospitals for infective diseases have hot-

air chambers, erected for the purpose, in wloich there is no difficulty in raising

the temperature, even in the centre of a flock-bed, to 220°, 240°, or 300° F.
There seems to be no doubt that this must be completely effectual in killing

any kind of virus.

The next step is to destroy any microzymes that may be floating in the
atmosphere, or adhering to the sides of the apartment, or to the furniture.

With this object it may be exposed to the fumes of sulphur or to chlorine

gas. All the openings into the room, chimney, windows, and doors, must
be made as air-tight as possible, A good plan is to set fire to a few ounces
of bisulphide of carbon in an iron pan supported over a pail of water. Or
from a quarter to half a pound of brimstone broken into pieces may
be placed in the pan and live coals used to ignite thena. The room
is then closed and left so for several hours. The ceiling should also

be scraped and whitewashed, the walls should be re-papered, the floor should
be thoroughly scrubbed, and all the paint in the room, as well as the furniture

should be very carefully washed.
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Pyrexia—Thermometry—Hyperpyrexia—Theory of fever—Possibly beneficial

effect ofjjyrexia—Idiopathic and symptomatic fever—Raised temperature

without fever—The stages of fever—Concomitant phenomena of pyrexia :

nutrition : pulse : respiration : muscles—Subnormal temperature.

Among the varied effects of disease there is, perhaps, no one wliich is

more commonly met witli—and certainly there is no one which is more
important—than pteexia or feyee. It is not surprisiag, therefore, that the

ancient writers should have recognised this condition, which by Galen was
defined as " Color prceter naturam."

But it is not a little strange that in modem times scarcely any attention

was paid to it until very recently. The specific fevers, of course, were
studied ; but of the general febrile state little or no notice was taken. An
increased action of the heart was considered as its chief characteristic.

It would be difficult to overstate the value of an advance which was
made early in the second half of the present century, in the introduction

into medical practice of the clinical thermometer, as a direct and simple

method of determining the presence or absence of pyrexia. This was not,

indeed, a novelty. About a hundred years previously the instrument

had been used by Boerhaave and by his pupils "Van Swieten and De Haen

;

and the last of these, who was the first clinical teacher at Vienna, had
discovered the striking fact that in ague, diu'ing the cold stage, the tempe-

rature of the blood is inci'eased. But when in 1850-51, Traube and Biiren-

sprung independently published papers on the subject, no one else was in

the habit of making thermometric observations at the bedside. From that

date Wunderlich, of Leipzig, devoted infinite pains to the study of tempera-

ture in all diseases. In this country the practice was soon ado^ited by
Parkes, Riager, Aitken, and a host of others ; and we may safely assert

that it will never again be abandoned.

The use of the thennometer in clinical practice requires considerable

care, if the results are to be relied on as being even tolerably accurate. The
instrument is most commonly placed in the axilla, but sometimes ia the

closed mouth, the rectum, the fold of the groin, or elsewhere. ISTow, it is

essential to observe that whichever of these places may be selected for the

purpose, the temperature which is to be obtained is that not of any part

of the cutaneous surface, but of the deeper structures of the body, an
inch or more below the level of the slnn. To determine the surface

temperature of any region is quite another, and a most difficult matter.

Instruments which have been called surface-thermometers have been

constructed, with the receptacle for the mercury of such a shape that one

side of it can lie flat on the skin while the other side is protected with a

non-conducting material, so as to diminish as much as possible any loss of

heat from it. But to cover up any part of the surface of the body is, ipso

facto, to raise its temperature above that at which it previously^ stood.

Thus, when a thei-mometer-bulb is placed deeply in the axilla, the fold

of the groin, or elsewhere, the mercury goes on rising until it indicates a

temperature corresponding very closely with that of the solid substance of
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a limb, at the same distance from the skin as that at which the instrument
is buried. Consequently it is extremely uncertain what length of time such
an observation may take for its completion. A great deal depends upon
whether the parts were closely in contact before the thermometer was
introduced. Thus, if the patient is lying on one side in bed, one should
always choose the more dependent of the two armpits, since it will give a
fixed temperature far more quickly than the other one. When a thermometer
has once risen to its full height in the axilla, a second one placed in the same
spot immediately afterwards will rise to the same point in from three to five

minutes. But it is a very different matter if the arm has been separated
from the chest, so that the axilla has contained air, and perhaps a thick fold
of the underclothing. It must then itself rise through several degrees
before it can bring the thermometer to a stationary point. And the length
of time required for this to take place will vary indefinitely, according as
the circulation of blood in the peripheral parts of the body is active or
otherwise. When the skin is hot and turgid, as in scarlet fever, a compara-
tively short period will suffice ; in the cold stage of ague, and still more
during the collapse of cholera, it is doubtful whether an axillary tempera-
ture can ever be relied on. It is to be observed that this uncertainty is

altogether independent of any defect of sensitiveness in the instrument
which happens to be employed.

I have gone into the matter thus minutely because there is reason
to believe that the scientific value of thennometric observations made in this

country is largely impaired by the comparatively short space of time devoted
to them. It is commonly thought that from three to five minutes suffice

for this purpose ; and it must of course be admitted that a temperature above
the normal, however quickly obtained, is a positive fact, which from a practical

point of view can never be worthless. Dr Baumler has shown (' Brit. Med.
Journ.,' 1864) by direct experiments that, even when all ordinary precau-
tions are taken, it may easily happen that too low a reading by 'S to "8 of a
degree Fahrenheit is arrived at, when the thermometer is withdrawn from
the axilla at the end of five minutes. He found that from eleven to twenty-
four minutes are required to give an absolutely trustworthy result. Lieber-
meister goes still further : for even of a period of from fifteen to thirty

minutes, he does not say more than that it suffices for the majority of cases.

The rule which he lays down is that the instrument should be observed to
remain stationary for five minutes before it is removed.

It is essential in placing the bulb in the axilla that no clothes should be
allowed to remain in contact with it, and that the skin should grasp it firmly.

If there be any perspiration, the hollow must first be wiped dry. The
arm should then be folded across the chest, and the hand may be made to
take hold of the opposite arm, while the opposite hand supports the elbow of
the side on which the thermometer is. Whenever the parts do not seem to
meet closely round the instrument, some other region should be selected. The
mouth is fairly suitable, if one can depend upon the patient's keeping it

constantly closed and breathing entirely through the nose. The bulb may be
placed either beneath the side of the tongue or at the back of the cheek.
I)r Baumler found that from nine to eleven minutes sufficed to raise it to a
fixed point there. But of all possible localities for thermometric observations,

the rectum is by far the best. It would always be preferred did not con-
siderations of decency stand in the way ; and in very young children as well
as in old people this may often be neglected. An important advantage is

the saving of time, for from three to six minutes are enough to give a
temperature oc scientific value. Consequently it is advisable to make use of
the rectum whenever much depends upon the exact temperature at the
moment, or when an ice-bath may perhaps be required. And it is to be
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noted tliat a rectal temperature can "be taken -witli a registering tTiermometer-

wliile the body is immersed in cold water.

WTien, after the withdi-awal of the instrnment, the index has been read,,

it is common to dot down the result on a sheet of paper niled for the purpose.

Observations are repeated at regular intervals twice a dav, every two hours,,

or even oftener, and each successive reading is recorded in a similar manner.
Lines are then often traced from dot to dot so as to form what is termed a
" chart." It is, however, very important to remember that the result is

entirely artificial. However short may be the intervals at which the ther-

mometer is applied, there is no reason for supposing that the patient's

temperature moves straight upwards or straight downwards from one point

to another. And when the intervals are long, as when the instrnment is

employed only twice in the twenty-four hours, there is not even a proba-

bility that the dots marked on the chart each day represent respectively the

true maximum and the true minimum. We shall, indeed, presently see that

in disease as in health there are, as a rule, certain daily fluctuations, the

temperature being generally highest at a particular hour in the evening and
lowest in the morning. But even when the observations are made just at

those times, there is no security that the rule is observed in that special

case on any one day. And it is always highly probable that between each

pair of observations there may have been two or three or even several ascents

and descents of the temperature which altogether escape notice. I there-

fore prefer to make no chart at all. but to place the figures themselves-

in two vertical lines, one for the morning the other for the evening.

The course of pyrexia is naturally divisible into certain peidods or stages,

which, however, vary greatly in length in dilferent diseases. First comes
the "pyrogenetic " or " initial " stage ; diu'ing its continuance the tempera-

ture rises more or less steadily, the rise being inteiiiipted, if it extends one,

two, or more days, by the daily fluctuations already alluded to. Wlien it

is of short duration or when the rise is at first rapid, there is com-
monly a shivering fit or rigor. The second stage is the fastigium; in it the

temperature reaches its acme or highest point; but, not infrequently,

since this stage may last for several days or even two or three weeks, it is

characterised (independently of the daily fluctuations) by a series of irregular

slight ascents and descents, so that the highest point or one very near it may be
touched again and again at longer or shorter inteiTals. The third stage is

that of "defervescence," during which the temperature falls again to noiTnal.

Sometimes, however, it is separated from the second stage by an intervening-

period, called by Wunderlich the " amphibolic " stage, in which irregular

exacerbations and remissions are observed. Or, again, there may at^

the end of the second stage be a marked rise of temperature termed by
Wunderlich the '' perturhatio critica." The third period, that of defervescence,

-

is sometimes protracted, sometimes short and sudden. In the former case the

pyrexia has been said to end by lysis, in the latter by crisis. The nile is to-

speak of a critical termination only when the fall to a normal temperature is

completed within thirty-six houi's ; but sometimes the third stage begins with

a slight and gradual descent, which after two or three days ends in a crisis.

.

Wben defervescence is rapidly accomplished, it is generally accompanied by
profuse sweating and sometimes by an abundant flow of some other secretion.

That Wunderlich and others should thus have adopted the teiTQ " crisis
"

is, I think, to be regretted. For it is scarcely possible for anyone who has-_

had occasion to refer to the medical wi-itings of the ancients to shakes

off entirely the remembrance of earlier mystical notions which formed a veiyj

important part of their teaching. When 1 come to describe the specific formsj

of fever, we shall find that each of them has a more or less definite duration.
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;.and that one can often confidently look forward to a future day, a week or

two distant, as that in which defervescence is likely to take place. But this

is very far from what the Greek writers or even some moderns have meant
by critical days, their idea heing that all fevers, without reference to differ-

vences between them, should come to an end on certain days rather than on
others, so that when one critical day was passed, the disease might be
expected to run on until the next critical day occurred. The whole of the
•doctrine in question is absolutely without foundation.

After defervescence the temperature often remains for some days slightly

subnormal. It is also less stable than in health, being easily disturbed by
slight causes, so that, for example, a rise of two or three degrees is apt to

follow the first solid meal.

It is often convenient to be able to express in general terms the degree of

j^yrexia without giving the actual temperature. And for this purpose
Wunderlich's classification may be adopted with advantage ; it is as follows :

1. Suhfehrile, temp. 99-5°—100-4° (37-6°—38° Cent.).

2. Slightly febrile, temp. 100-4°—101-3° (38°—38-5° Cent.).

3. Moderately febrile, temp. 101-3°—102-2° in morning; 101-3°—103-1°
in evening (38-5°—39° Cent, in morning; 38-5°—39-5° Cent, in evening).

4. Decidedly febrile, temp, about 103-1° in morning, about 104° in

-evening (39-5° Cent, in morning, 40-5° Cent, in evening).

5. Highly febrile, temp, above 103-1° in morning, above 104*9° in evening
(39-5 Cent, in morning, 40 "5 Cent, in evening).

6. Hyperpyretic, temp, approaching 1076° or even higher (42° Cent.).

The routine use of these expressions may, however, under certain circum-
-stances, suggest a false impression as to the gravity of particular cases. In
children fever is set up very easily ; an evening temperature of 105° may be
due to comparatively trifling causes ; and on the following morning the
thermometer may not rise far above the normal point. So again, sensitive

women sometimes show a "highly febrile" condition, when the result

proves that no apparently adequate cause for it has been present. On the
other hand, in old people the temperature is apt to be below what one would
have expected from the gravity of the case.

With regard to the term hyperpyrexia, I shall have to make some
remarks further on. At what point it should begin to be used is somewhat
uncertain ; but it is generally understood to mean such a temperature as is

sufficient of itself to endanger life if continued for any length of time.

Cases in which the thermometer rises to 109° or 110° (43-5° Cent.) are very
exceptional, and most observers think that they are invariably accompanied
by severe and alarming symptoms. Just before the death of a patient from
tetanus Wunderlich obtained a temperature of 112-55° (44*75° Cent.) : this is

said both by him and by Liebermeister to be the highest reading that has
hitherto been certainly taken.

On the other hand, there have in this country been recorded a few in-

stances in which, if they can be relied on, it would seem that far higher
temperatures have occurred, not only without being followed by death, but
sometimes without being attended with any serious symptoms whatever.

The first case of this kind was observed by Mr J. W. Teale (' Clin.

Trans.,' 1875) in the person of a young lady, who by a severe accident
had several ribs broken, and afterwards suffered from great tenderness
over the dorsal vertebrae. Two months later her temperature was one
day taken at 110° ; and afterwards the index of the thermometer was on
four occasions buried in the bulb at the top of the instrument, at a point
above 122°. Sometimes these extraordinary temperatures were taken in the
axillae, sometimes between the thighs, or even in the rectum. She was at
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first in an exceedingly weak state, but slie gradually improved and regained-

fair health.

Other examples of "paradoxical temperatures," as they have heen
called, have been met with by Dr Donkin ('Brit. Med. Journ.,' 1879).
His first case was that of a nurse who was recovering from enteric

fever, when the thermometer was found one night to register 110°.

Afterwards very high temperatures were repeatedly taken, on a single occa-

sion one of 111" 6°, yet no symptoms could be discovered accompanying this

reading beyond a feeling described by the patient as one of " flushing" oi-

" rushes of heat." But perhaps the most singular circumstance of all was
the evanescent character of this pyrexia, if it deserves that name ; once the
thermometer rose to 107'2° in the right axilla, whereas five minutes later it

stood at 98'6,° In the mouth a temperature of 106° was once observed.

It does not appear that the instrument was ever held m situ while such ex-

traordinary results were being obtained, but the patient's hands were
watched, the idea of imposture being well kept in mind. Seven other cases-

are cited by Dr Donkin, all but one of them being in females.

In 1879 a remarkable instance of this kind occuiTed in Gruy's Hospital
under Dr Moxon. The patient, a girl of 22, had been in the ward for phthisis

during ten months, when on the evening of July 25th her temperature was
taken at 107*4° and about an hour aftei*wards at 110"8°. She appeared to be
suffering somewhat from dyspnoea. On the following morning the thermo-
meter stood at 99 "8°. During the next few months the most extravagant
variations of temperatures were recorded. On one occasion Dr Mahomed,
obtained simultaneously a reading of 102° in one axilla, one of about 114°

in the other axilla, one of 107^ in the mouth. On changing over the instru-

ments the highest temperature was attained in the axilla where it had
before been lowest, that of the mouth being now 104°. Another day a small

registering thermometer gave 102 '6° in one axilla, while another one in the

other axilla gave 109*4° ; but directly afterwards, when two large instru-

m.ents without indices were used, and when the patient's arms were held all

the time, the temperature stood at 103° on each side. Dr Mahomed noted
that the skin always felt moist and of the ordinary temj^erature, even when,
a very high reading of the thermometer had just before been obtained. He
never got a high temperature, with a non-registering thermometer, when he
himself held the instrument in the axilla, keeping his hand pressed against - •

the patient's arm. It is certainly difficult to avoid the conclusion that, in.

this case, some deception was j)i'a'Ctised, although its nature was never dis-

covered. The girl died of disease of the lungs on March 22nd, 1880. Can.
a patient, vdthout being observed, squeeze or rub the bulb of a thermometer,
so as to drive the mercury up ?

In studying the nature of pyrexia we may, in the first place, safely

assume that the sources of febrile heat do not differ in kind from those
which normally keep the human body at a temperature above that of the
external air.

In 1863, the late Prof. Traube, of Berlia, projjounded the theory that

the quantity of heat generated during fever is also the same as in health,

and that in fact pyrexia consists in a diminution in the amount of heat
given off from the body. His theory has since been shown to be incorrect,

but it is right to add that it formed the starting-point of very numerous
observations and experiments, by which our knowledge has been* immensely
increased.

There would be no difficulty in attributing either a rise or fall in the
temperature of the body to an alteration in the loss of heat, while its

production remains unchanged. But in pyrexia, when the temperature has.|

I
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risen to a certain point, it is often stationary tliere for some hours ; and
for several days it may oscillate upwards and downwards, always remaining

above normal; exactly as in health it oscillates alDove and below 98*4°.

Now, it is clear that such a maintenance of a j&xed high temperature is

of itself fatal to Traube's doctrine as it would equally be fatal to any
hypothesis that should attribute fever merely to an increased generation

of heat. For, in order that the temperature should remain stationary, the

amount of heat generated in a given period of time and the amount of heat lost

in the same period must be equal. Thus it is certain that in fever, as in health,

the regulation of temperature still goes on, although the point at which the
thermometer stands is different. Liebermeister, in 1864, took advantage of

an attack of tonsillitis in his own person to demonstrate this fact very clearly.

His temperature having risen to between 102° and 103°, he exposed his body
to cold air, and washed himself with cold water ; and he found that this

caused a slight rise of the axillary temperature from contraction of the
superficial vessels and diminution of loss of heat from the skin, exactly as

would have occurred under normal circumstances. The same observer, in

1868, by noting the changes in the temperature of the water of a cold bath,

in which he placed a man suffering from acute pneumonia, was able to calcu-

late that the immersion caused a greatly increased production of heat, far

more heat being given off than would have corresponded with the mere
lowering of the temperature of the patient.* So also, as Cohnheim
remarks, one may throw a fever j^atient into the most profuse perspiration

by the subcutaneous injection of pilocarpine, when the loss of heat from
the cutaneous surface must necessarily be enormously increased, without
causing any fall in his temperature.

Another striking illustration of the fact that the physiological process of

heat-regulation is still in action during the course of pyrexia, is afforded by
the persistence of the regular daily fluctuations of temperatui'e to which I
have already more than once alluded. Wunderlich, indeed, formerly thought
that the range of these fluctuations was wider than in health, even when the
fever was such as would be commonly called continuous. But Jiirgensen

and others seem now to have shown that they are identical with the

normal fluctuations in every respect excej)t that they take place at a higher
thermometric level. In pyrexia, as in health, the rule is for the temperature
to rise more or less constantly during the day, and to fall during the night.

The minimum occurs at about 6 or 7 a.m., the maximum at about 6 p.m.
The range of fluctuation appears to be generally as much as 1° C, or even
a little more, so that it approaches 2° Pahr.

According to Liebermeister, these daily curves of temperature are

probably due to the influence of muscular exertion and of food upon the
body, notwithstanding certain obvious objections to such an interpretation

of them. One of the objections is that healthy men work and eat to a much
later hour in the day than 6 o'clock, p.m., after which the temperature begins
to fall ; this Liebermeister meets by what is termed the " principle of com-
pensation," according to which every rise in temperature tends to be followed
after an interval by a fall below the normal point ; he supposes, in fact, that
the power of food and of exertion to raise the bodily heat is exhausted during
the early part of the day, after which the inevitable recoil takes place in spite

of them. The other objection is that the daily fluctuations do not disappear
when a person remains in bed all day, and takes no food. Liebermeister
accounts for this by appealing to the influence of habit. Evidently the
persistence of the fluctuations during pyrexia, when the patient is perhaps
absolutely helpless and has fluid nourishment at regular intervals through

* The accuracy of this calculation has since been disputed by Winternitz and others.
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the twenty-four liours, requires and admits of tlie very same explana-

tion. It seems to me, therefore, that Liebermeister fully establishes the

position which he takes uj), namely, that pyrexia consists, not in a

mere rise of the temperature of the body, still less in increase of

heat-generation or in diminution of loss of heat, but in a change

in the normal function of heat-regulation, by which the production of

heat and its loss are so balanced as to create and maintain, while the

pyrexia lasts, a higher temperature instead of the normal temperature.

One might imagine the index of the regulating machinery to be shifted

upwards, so that it is " set," not at 98-4°, but at 101°, 102°, 103°, or even

a still higher point. Cohnheim, indeed, rejects this view, summarily and
almost with contempt, evidently imagining that it contains only a verbal

solution of the problem, but in reality (as I think) failing to appreciate

vrhat the problem is. Of course we are at once met by the difficulty that of

the nature and seat of the function of heat regulation we have no certain

knowledge, although its existence is indisputable. LiebeiTaeister's notion is

that somewhere in the upper part of the cord there are two centres, more or

less closely connected, but opposed in their action, one of which is termed by
him the " excito-caloric " system, the other the " moderating " system. It

must, however, be allowed that the stabihty of the process of heat regula-

tion in fever is by no means so great as in health.

The view that pp'exia is a definite modification of a physiological process
accords well w^ith a doctrine which is now gaining ground, and which seems
likely to bear valuable fruit, namely, that this morbid condition fulfils a
purpose in the economy, comparable with that which we shall see to be
fulfilled by inflammation. The conception of fever as having a salutary

influence is, indeed, as old as Hippocrates, and it can be traced all through the
middle ages, and down to our own time. But oui- immediate jn'edecessors

recoiled with terror from all explanations that could be called " teleological."

And it is only of late, since the contagious principles of some at least of the
specific diseases have been shown to be living organisms, that it has been
possible to understand how pyi-exia may bring about its own cure, by
destroying the very agents which set it uj>. In discussing Relapsing Fever,
Ague, and Enteric Fever, I shall give evidence that this is the case.

The chief conditions under which pj^rexia occurs, fall naturally into two
groups : sometimes it is " symptomatic " or secondaiy to a local inflammation,
sometimes it is '' idioiDathic" and ''essential," and depends on the entrance
of a contagion into the blood. ISTow, recent researches seem to lead to the con-
clusion that " symptomatic " fever may likewise serve the purpose of freeing

the blood from living organisms. It was experimentally shown by Breuer
and Chrobak that the division of the neiwes of the limb of an animal has no
effect in preventing the develojiment of fever as the result of inflammation
in it. The inference seems to be inevitable that inflammatory fever is the
result of the entrance of a morbid agent into the blood from the inflamed
tissues, and this entirely accords with the observations of Billroth and Otto
Weber, who, so far back as 1864, showed that pyrexia could be produced by
injecting into the blood either fresh pus or decomposing substances of

various kinds. With regard to the nature of the " pyretogenous " material
in symptomatic fever there is more uncertainty. At one time the pre-

valent view was that it is possibly excited by the products of inflammation
when they have re-entered the blood either directly or through the lymph
stream. But at present the more usual opinion is that local inflammations
are themselves set up by the entrance of a poison from without, and that
when this is the case the same poison making its way into the blood sets uj)

the pyrexia.
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One must, however, observe that the fact that a particular disturb-

ance of a physiological function can, in certain cases, be shown to be for

the benefit of the economy, is no reason whatever why the same kind of

disturbance should not arise in other cases when no purpose is served by it.

If there be centres for heat regulation in the cord, nothing is more likely

than that they should be modified in their action by cerebral hsemorrhage

or the status epilepticus. And, on the other hand, there is sometimes an

absence of pyrexia as an accompaniment of intense inflammations (especially

of the meninges and of the peritoneum) which can hardly be accounted for

eiicept on the supposition that some counter-influence is exerted upon these

centres, either directly or through the sympathetic or other nerves.

The irregular fever of idiopathic anaemia, of leuchsemia, and of Hodgkin's
disease has not yet received a satisfactory explanation ; nor has that which
accompanies the various forms of acute tuberculous affections.*

According to Liebermeister's definition of fever, the mere fact that the

temperature of the body is raised is not of itself a proof that fever is

present. In Tetanus the temperature is sometimes exceedingly high. But
Dr Parkes, in his Crooniau Lectures for 1871, suggested that the heat of the

body in that disease might perhaps owe a different origin from that of the

specific and symptomatic fevers. A similar opinion has recently been

expressed by Cohnheim, who would also exclude from pyrexia the pheno-

mena of " heat-stroke." In each case it is pi'obable that what occurs is not

a shifting upwards of the point to which heat-regulation is adjusted, but

a generation of heat in excess of that Avith which the process of heat-

regulation is able to deal. The same view may perhajDS be taken of hyper-

pyrexia in general, the proof of its correctness being that the temperature

never remains stationary at a very high point, and does not continue to

oscillate backwards and forwards, but either goes on rising until death

-occurs, or falls again to a moderate level.

Physiological course of fever.—As we have seen, there is no ground for

the belief that in pyrexia either the amount of heat generated or that

which is lost is in any way fixed. Probably each of them may vary within

very wide limits in different diseases, or in different periods of the same
-disease. All that is necessary is that they should constantly bear such a

relation to one another, that the bodily temperature is at first raised to,

and afterwards maintained at, a point more or less above the normal.

Now, in the initial stage of fever, there can be no question that the loss

of heat from the cutaneous surface is greatly diminished. And as there is

no reason whatever for supposing that the evaporation from the lungs under-

goes a proportionate increase, we are probably justified in assuming that the

total loss of heat is much less than under ordinary circumstances. Since

the introduction of the thermometer into clinical practice, writers seem to

have fallen into a most extraordinary mistake with regard to the surface-

temperature during rigor. We have seen that, as De Haen long ago

pointed out, the temperature of the deeper parts of the body is actually-

higher than nonnal, and in fact rises rapidly. ISTow, this has commonly been
taken as proof of an altogether false conclusion, namely, that the coldness

of the limbs and of the skin generally, which gives the patient so much
suffering, is merely a " subjective sensation produced by the state of the

peripheral nerves." Of course the truth is that the low temperature of the

surface is just as much a physical fact as the high temperature of the blood

in internal organs. One has only to feel the shrunken hand of a man in the

* I may take this opportunity of remarlviug that it is very advisable to give up
describing " hectic " as an independent variety of fever ; such peculiarities and symptoms
.as belong to the pyrexia of phthisis will be mentioned when that disease is under

•jiiscussion.
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cold stage of ague to be satisfied tliat he is under no illusion when he com-
plains of being cold, and a surface thermometer affords precisely the same
indication by the slowness with which it rises above the temperature of the

surrounding air, and the comparatively low point which it reaches, however
much time may be given to it. Thus Schulein, among certain observations

of surface temperatures to which I shall presently allude, gives a case of

tertian ague ; and in his chart it is most striking to notice, how, during each

attack, at the precise moment when the temperature in the axilla was rising

from 98° to 104° or 105° P., that between the toes fell still more sharply,

from 95° to 86°, or even below 1*1°. The cause of the chilliness experienced

by such a patient is that the peripheral arteries are contracted and do not

allow of the passage of a sufficient quantity of blood to warm the superficial

tissues, and to compensate for the loss which is always going on by radiation

and conduction, to whatever extent the exhalation of fluid from the skin

may be diminished. A necessary consequence is a great fall in the tempera-

ture of the skin, and one must not forget that this in tumiuvolves a lowering

of the amount of heat-loss, which affords one of the means by which the

rapid rise of temperature during rigor is brought about. \t has, however,

been calculated by Zimmermann and by Liebermeister that there is, besides,

a very great increase of heat-production during this stage.

During the fastigmm the temperature of the body may remain stationary,

or at any rate undergoes comparatively gentle oscillations, so that for its

maintenance no such antagonism between heat-production and heat-loss is

required as for the rapid rise in the initial period. However, in many
instances there is still a marked distinction between the temperature of the

skin and that of the deeper structures. These cases afford special proof of

the importance of the clinical thermometer, inasmuch as the axillary or the

rectal temperature is found to be above normal while the patient's skin

feels cool to one's hand and he has no sensation of feverishness. But of

course the comparatively Ioav temperature of the sui'face is a reality ; and
since the heat-loss by conduction and radiation is certainly less than when
the skin is hot, it is fair to conclude that for the same degree of internal

temperature the production of heat must also be less. On the other hand,
there are certain diseases in which, when one places one's hand upon the

patient's skin, one feels it to be pungent and burning in a very remarkable
degree. Addison used to teach that in acute pneumonia the skin possessed a

heat which was not observed in any other disease except perhaps scarlet fever.

And I well recollect how disappointed I was when the thermometer was intro-

duced into practice to find that his dictum seemed to have no physical founda-
tion. An attempt was made to explain away the difficulty by saying that the

surface was peculiarly dry in acute pneumonia ; but this obviously was beside

the question, since at any temperature above that of one's own hand a moist
skin must undoubtedly feel hotter than a dry one, if it were possible to

prevent the temperature from being lowered by the evaporation which inevit-

ably occurs. The true solution of the difficulty is that in acute pneumonia
the temperature of the siu-face is maintained at a point which is very nearly

as high as that of the deeper parts, instead of being far below it, as in most
other diseases, even when there is no moisture upon the skin. This has
recently been established by Schiilein, as the result of a series of careful

observations published in ' Virchow's Archiv ' for 1876, upon the relation

between surface temperature and internal temperature in various diseases.

His method was to insert a thermometer with a very small bulb Tjetween the
first two toes, fastening them together by means of an elastic ring. And he
found that whereas in other diseases (including enteric fever, acute rheu-
matism, and phthisis) the instrument in this position always indicated a much
ower temperature than one placed in the axilla, there were three diseases in
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wliicli tlie difference was very slight indeed, namely, acute pneumonia,
measles, and scarlet fever. In these almost every movement of the axillary

temperature upwards or downwards was accompanied by precisely the

same movement of the temperature between the toes ; whereas no such
relation could be traced between the two sets of observations in any other

febrile complaint. It must, however, be remarked that in many diseases

surface temperatures are from time to time taken which are absolutely as

high as those in acute pneumonia ; and it is probable, as I have taught for

a long time in my lectures, that a still more striking confirmation of

Addison's doctrine would be obtained if we were only to note the rapidity

with which a surface-thermometer rises, when applied to the skin in

different complaints. For in that way we should be estimating the amount
of heat which the surface is giving off by conduction ; and it is this that

one's hand appreciates when laid upon a patient's skin. I have no doubt,

however, that at least one other disease would have to be added to those

enumerated by Addison, namely, acute rheumatism when complicated by
hyperpyrexia. It is evident that in order to maintain such a uniform higk
temperature of the superficial as well as of the deeper parts, in sj)ite of the

great loss of heat which must necessarily occur, the generation of heat

must be far greater in all these complaints than in others in which only the

interior of the body is raised to a similar degree of heat. So, also, when
the skin perspires freely during the fastigium, the temperature within

remaining high, there can be no doubt that the production of heat must be
jDroportionately increased.

Of the stage of defervescence, I have only to remark, that the profuse

sweating which so often accompanies, when crisis takes place, plays

an important part in bringing about the rapid fall of internal tempera-
ture. But it is not to be regarded as the cause of the defervescence ; the

fact being that the state of pyrexia has come to an end, and that the heat-

regulation is, therefore, no longer set for an abnormally high point.

Concomitants of fever: tissue-change and wasting.— Liebermeister's

theory of fever, which I have adopted, renders it almost unnecessary
to enter into any detail as to the sources of febrile heat, these being
in fact identical with those which are enumerated in works on physiology
as maintaining the normal temperature of the body. But I must not
omit to point out that science has now advanced far beyond the point at

which Virchow stood when, in 1854, he declared that the elevation of tem-
perature in pyrexia "must arise from an increased tissue change." Lieber-

meister and other observers have indeed shown that the amount of urea
excreted in the urine during fever surpasses by at least 70 per cent, that
which is voided by a healthy person living on the same diet. But it is now
well known that the production of heat may be largely dependent upon an
increased oxidation of various substances, such as sugar, which have never
formedpart ofthe substance of the body. And both Leyden and Liebermeister
have proved that the excretion of carbonic acid gas also is excessive in fever,,

the increase amounting probably to at least 50 per cent. It is essential to
bear in mind, however, that neither the quantity of urea, nor that of carbonic
acid, is nearly so great as that which may be discharged without any rise of
temperature by a person who is taking active exercise, or even by one who-
has eaten a large meal of animal food with much fat. Thus we are brought
back again to the same point as before, namely, that pyrexia cannot be due
to any special rate of heat-production, but must depend upon an alteration

in the point for which heat-regulation is set.

There is, however, no more striking feature of pyrexia than the wasting of
the body which accompanies it ; and this often seems to go on qtiite as
rapidly as one could have expected, even if Virchow's dictum had been true
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in tlie strictest sense. Formerly there was a tendency to pay too little

attention to fever as being, in itself, a cause of loss of weight, and to

ascribe this result rather to a drain of pus or of any other discharges
which might occur in a particular case. It may therefore he worth while
to cite a case of Liebermeister's in which a patient who had an abscess
discharging about three ounces of pus daily, lost from fifteen to twenty
pounds in weight during two mouths, while his temperature was at 101° or
102°, but regained it aftei-wards when he had no fever, notwithstanding that
the suppuration still went on as before. No doubt an inability to digest food
plays an imiDortant part in bringing about the wasting ; it is well known
that the secretion of milk ceases during pyrexia, and one may fairly assume
that there is a similar interruption in the formation of saliva (to which, in

paii;, the drvness of the mouth is due), and also of the gastric and intestinal

jnices. That it is not merely a question of loss of appetite appears probable
from an obseiwation of Niemeyer's, who, comparing together a healthy man
and one suffering from fever during a period of two days in which they lived

on exactly the same food, found that the latter lost much more weight than
the former. Liebermeister remarks that the wasting is sometimes concealed
by the presence of an excessive amount of water in the tissues : he has
obseiwed that from this cause the weight of the body may be raised by as
much as ten pounds, although there may be only a very slight oedema of the
ankles to indicate the presence of such an abnormal condition. He believes

-that persons who are in good health and well nourished invariably lose

flesh when they become the subjects of j^yrexia ; but he admits that those
who are already wasted may undergo no further emaciation, and may even
gain weight in sj^ite of the supervention of a febrile illness. According to a
calculation made by Leyden, the daily loss of substance in fever amounts on
-an average to 7 parts per 1000 of the whole body-weight. But, as Cohnheim
has pointed out, if this be coiTect, it should take only about eight weeks
of a tolerably severe fever to kill a fairly-nourished man by the mere destruc-

•tion of his tissues ; at least, if one may appeal to the obseiwations of Chossat,
which showed that to the higher animals a loss of 40 per cent, of their

weight is directly fatal.

The blood doubtless wastes simultaneously with the solid structures, and
Parkes and others have supposed that the excess of pig-ment in the urine
depends upon an undue clisintegration of red discs. But hsemometric
observations which have been made by Drs Baxter and Willcocks,

lead ,to the conclusion that, with a single exception, febrile diseases

cause no diminution in the proportion, either of discs or of haemoglobin,
in a given amount of blood. The exception is ague, in which Kelsch is said

to have demonstrated a very great decrease of corpuscles. In all other
febrile states the whole volume of the blood is lowered, while the relation of

its fliiid or solid constituents remains normal. If so, a point on which Dr
Parkes used to insist can hardly be maintained, namely, that there is a
special retention of water in the body during fever.

Increased rapidity of indse.—We have seen that it is only of late years
that elevation of temperature has been recognised as the characteristic and
essential feature of pyrexia. Previously, acceleration of the pulse, rapidity of

breathing, diminiition of the secretions, and a variety of other phenomena,
were supposed to be not less important indications of it. Now, it is a matter
of some consequence to determine how far these several symptoms are dii'ectly

dependent upon the increased heat of the body, or whether thtiy must be
regarded as independent effects of the various causes of fever. And in the

opinion of the best modern writers, the rapid pulse which generally accom-
j)anies pyi'exia is a result of the heig'htened temperature ; Cohnheim adduces
rin support of this view the well-known fact that the frog's heart beats more
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quickly in proportion to the warmth of the surrounding air ; Liebermeister

insists on the effect which hot and cold baths respectively have, when they

raise or lower the temperature of the body, of simultaneously accelerating-

or slackening the pulse. Liebermeister even lays down as the rule, based
upon a considerable number of observations (which, however, vary widely

among themselves), that for each degree centigrade above the normal
temperature there should be a rise of the pulse by eight beats above the

standard rate of eighty. It is admitted, of course, that various other cir-

cumstances may affect the pulse-rate of febrile patients, as of healthy

persons, or of those suffering from other diseases. Cobnheim insists on the

effect which stimulation of the vagi may have in slowing it, and cites the fact

that in basilar meningitis the pulse is often infrequent in sj^ite of high fever.

But neither he nor Liebermeister seem to have looked out for those
negative instances by which their theory could best be brought to the
test, namely, the exceptional cases in which a severe inflammatory process,,

or some other condition that usually gives rise to pyrexia, happens to run
its course without elevation of temperature. Such instances are sometimes
met with in peritonitis, in diphtheria, and in meningitis ; and I think that
the pulse is often, though not always, qiiickened. Does not this fact, if it

be one, cast some doubt on the view which the Grerman authors adopt ?

The increased frequency of the breathing in pyrexia is also attributed to

the action of heated bloocl uj)on the respiratory centre ; and this view is

supported by a very interesting experiment, performed by Groldstein in

Fick's laboratory, of wai'ming the carotid blood alone ; he found that the
respiration was thereby accelerated. Cohnheim adduces in illustration of

this theory, the fact that in acute pneumonia the breathing ceases to be
rapid after the crisis of the fever, notwithstanding that the affected part
of the lung still remains hepatized.

On the other hand, this writer is indisposed to admit that the cerebral'

symptoms which attend so many cases of fever are dependent solely upon
the increased temperature of the blood and of the substance of the brain.

He points out that in relapsing fever the thermometer rises to a great
height with but little disturbance of the sensorium, and that in febrile dis-

eases generally no relation can be traced between the intensity of the fever

and the severity of the delirium or stupor. He does not even allow that
the question is settled by the marked effect of a cold bath in restoring the
mental faculties of a patient suffering from fever ; for, he observes, it may
be a consequence rather of the improvement of circulation which results

from the bath.

It is important to observe that the rapidity with which the blood
flows in pyrexia, and the arterial blood-tension, are by no means propor-
tioned to the acceleration of the heart's action. At the commencement
of fever, when the pulse feels full and hard, it is probable that the circula-

tion is often really more active than in health. Much stress was formerly
laid upon the " sthenic " character of such cases. In the ' Med. Times and
Gaz.' for 1873, Dr. Mahomed has given sphygmographic tracings of the
pulse in various forms of fever, showing that this term is not without mean-
ing ; for in certain cases the vessels are full, the arterial tension is high,
and the pulse bears considerable pressure. It is therefore a mistake to
say that a febrile pulse is necessarily dicrotic. But, on the other hand,
when pyrexia has lasted for any length of time, it almost always assumes
an '^asthenic" type, and in many instances this is the case from the very
first. It would then seem that the circulation is more sluggish than
natural, one proof of this being that the blood tends to stagnate in the
more dependent parts of the body, so that what are termed hypostatic
congestions arise in the lower lobes of the lungs, and beneath the
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integument of the back, of the gluteal region and elsewhere. The
pulse still remains quick, but it is now soft, feeble, and often small. The
sphygmograph shows a highly characteristic condition of arterial relaxation,

with low pressure ; dicrotism becomes a prominent feature ; and in many
cases the pulse is even hyperdicrotic. In fact at this stage of fever the

heart, although its beats follow one another so quickly, empties itself incom-

pletely and discharges less rather than more blood into the arteries. Often,

indeed, thrombi form in those parts of the heart's chambers which are

farthest from the orifices ; but this is a matter into which I shall have fully

to enter hereafter.

Until recently, the impairment of the cardiac beats was held to be
sufficiently explained by the fact that its muscle, like all the other tissues,

becomes badly nourished as pyrexia goes on. Of late, however, some
observers have thought that the cause of the enfeeblement of the heart's

action in pyrexia is not merely its wasted condition, but the occurrence

of definite morbid changes in its texture. When I come to speak of

enteric fever I shall have to describe an affection, known as " paren-

<ihymatous degeneration" or "cloudy swelling," which is found in the

liver, in the kidneys, in the heart, in the voluntary muscles, and else-

where. This, however, is by no means peculiar to any one febrile disease,

and Liebermeister and others have maintained that it is the direct result

of elevation of the body-heat, reaching a certain degree of intensity, and
protracted over a somewhat long period of time. This view is supported by
the experiments of Dr Wickham Legg, who found (' Path. Trans.,' vol. xxiv)

that the liver, the heart, and kidneys were granular in animals killed

by the action of heat, even when its duration was only for a few hours. On
the other hand, Cohnheim maintains that, although guinea-pigs kept for

several days in a high temperature exhibit a fatty change in their tissues,

there is nothing really resembling " cloudy swelling." And he insists on
the absence of such an appearance in acute pleui'O-pneumonia, and its occa-

sional presence when there has been no fever (as in carbonic oxide poisoning)

as proofs that Liebermeister' s opinion is erroneous. He even declares that

the statements as to the frequency of degenerative changes in febrile diseases

are overdrawn, and that in a large majority of the bodies of those who have

had intense pyrexia, fatty gland-cells and muscle-fibres are not at all

more common than they would have been if death had taken place in a

different way, The question is one of great importance, and I shall have

to revert to it hereafter in discussing the supposed causes of cardiac dilata-

tion and of permanent failure of the muscular substance of the heart.

I shall not attempt in this place to discuss the treatment of pyrexia by
baths and " antipyretic " remedies. Enteric fever and acute rheumatism
afibrd by far the most frequent occasions for their employment, and it will

be more convenient, when I am describing these diseases, to go into the full

details which are necessary.

Subnormal temperature.—It is an interesting question whether the

temperature of the body ever undergoes a change in the direction opposite

to pyrexia, the heat regulation centre being set at a point below the normal
instead of above it. I shall hereafter have to cite many instances in which
a thermometer placed in the axilla remains unduly low, but probably in

these cases the internal organs generally maintain a temperature nearly as

high as ever, at least until death is obviously impending. Cohnheim says

that this is the case with those who suffer from inanition as the result

of stricture of the oesophagus, from diffused paralysis, or from extreme

ansemia. And even were it not so, we should still have to show that an
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alteration in tte heat-regulation had occurred, and that the failure to main-

tain the normal temperature was not a result of an insufficient production

of heat. Such a lowering of temperature by
^^
force majeure,''^ as Lieber-

meister terms it, is well seen in persons who are picked up insensible in the

streets during cold weather. Cohnheim alludes to cases of this kind, in

which the thermometer in the rectum has not risen above 86°, 79°, or even
75° F. The pupils are then dilated and sluggish, while the pulse and the

respiration are greatly reduced in frequency : but unless things have gone
too far for recovery to take place, such patients under suitable treatment

regain their normal temperature within a few hours, or even pass into a

condition of reactive pyrexia.
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INFLAMMATION

historical review : Virdiow : William Addison, Waller and Cohnheim r

Goodsir—Direct observation of inflammation in animals—Redness, swell-

ing, ]iain, heat, 2')yrexia—Exudation : memhranous, catarrhal, purtdentf.

diphtheritic, gangrenous inflammation—Repair—Causes of inflammation r

irritants and predisposition—Chronic inflammation.

No one, at wliatever period of the world's history, could have applied

himself to the study of disease, without seeing that the hot, painful, reddened

state of the eye which follows the entrance of a particle of dust within

the lids, is typical of a morbid change that is of frequent occurrence

in every part of the hody accessible to observation. Hence it is not

at all surprising that before the end of the second century we find, in

the writings of GTalen, inflammation (^Aeyjuoj-'/y) already characterised by its

four cardinal symptoms, which for so many generations since have been

known as calor, rubor, tumor, dolor. To use the words of the late Prof.

Hughes Bennet, inflammation has been in all ages " the pivot upon which

medical philosophy has revolved." But, for that very reason, there is little

use in our now attempting to recapitulate the different views and theories

with regard to it which have been proposed. It is scarcely too much to say

that only the most recent advances of pathology and histology have rendered

possible a real understanding of inflammation.

Very soon after the promulgation of Schwann's doctrine, in 1839, that

nucleated cells constitute a principal element of animal structures, j)atho-

logists discovered the presence of these bodies in inflamed parts; but at

first it was siipposed that they developed themselves in the interstices of the

tissues by molecular aggregation, in accordance with the revived opinion that

this was a common mode of origin for cells in general. In his ' Cellular

Pathology,' however, published in 1858, Virchow laid down, as a dogma,

omnis cdlula e celluld. And upon this foundation he erected a complete

theoretical system, assuming that the cells of the connective tissues through-

out the body undergo multiplication or " proliferation," so as to generate

the "exudation-cells " or "pus-cells " of inflammation.

Even before Virchow's views were made known, certain observations had
already been recorded in this country, which, although they at first attracted

little or no notice, nevertheless involved conceptions as to the real nature of

cells that were far higher, as they have since j^roved to be more accurate, than

his. But the first shock to the edifice which Virchow had so carefully erected

was given by one of his assistants, Eecklinghausen. He showed, in 1863,

that pus-cells, instead of being rounded bladders, each with its cell-wall and
its nucleus, are during life solid masses of gelatinous substance, which are

constantly changing their form,—now throwing out delicate processes, and
now drawing them in again,—and that they actually possess the power of"

moving from place to place. Of course this discovery at once deprived

Virchow's proliferation-theory of the impregnable position which it had
seemed to hold as a necessary consequence of the law omnis cellula e celluld. .

Four years later, in 1867, Cohnheim, who also was a j)upil of Virchow, pointed

out that in the mesentery of the frog, when it becomes inflamed under

exposure to the air, the white corpuscles of the blood can, with the aid of/
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the microscope, be distinctly seen to make their way through the walls of the
smaller vessels, so as to become pus-cells. This very fact, however, had been
demonstrated as far back as 1846 by the late Dr Augustus Waller, then
in practice at Kensington. His investigations were made on the tongue of

the frog. Still earlier, in 1843, Dr William Addison, of Great Malvern, had
insisted on the transformation of the colourless corpuscles of the blood into

jras-cells, and described the former not only as "lining the vessels" in the
web of the frog when inflamed, but also as " lying among the fibres forming
their walls and exterior to their boundary." But, in truth, as Dr Waller
himself remarks, such a conception was even then not unheard of. Gendrin,
in 1826, suggested that " the globules of blood are decolorised and excreted
in the form of pus." The recent resuscitation of views which for so long a
time appeared to be incompatible with common sense, should make us
cautious in rejecting any statements that are based upon direct observation,
however much they may clash with our preconceived opinions.

In those countries in which Cohnheim's experiment is not forbidden by
law, it is performed in the following manner :—A male frog, which has been
rendered quiet by curare, has an incision made into the abdominal cavity,

large enough to allow a loop of intestine to be drawn out with its mesentery.
It is then placed upon its back on a broad glass plate, which has been fitted

with a thin glass disc for the convenient reception of the mesentery, and
with a semicircle of cork to which the intestine is to be pinned. Under the
microscope, the circulation can now be seen to go on naturally. But the
contact of air appears to act as an irritant, and inflammation soon
sets in. In from fifteen to twenty minxites the arteries are observed slowly
to dilate, until at the end of an hour or two their diameter is nearly
twice as great as before. A little later, a similar change begins in the veins.

At first the blood-stream perhaps flows more quickly than before, but very
soon its rapidity begins to diminish, so that the oval red blood-discs can be
distinctly seen in the arteries, at least during the diastole. A striking
change is now noticeable in the veins. Leucocytes begin to fall out of the
middle of the current and loiter against the sides of the vessel, rolling over
und over, and sticking from time to time, when their soft substance
yields to the pressure of the fluid upon them so that they become pear-
shaped. Before long, the channel of the veins becomes lined by a thick
layer of these bodies, which altogether cease to move, while the central
current of red discs goes on as before. In the capillaries, too, the leucocytes
are arrested here and there ; but between them there are seen many red
discs also adhering to the walls. But the most wonderful thing of all

is that outside the contour of these vessels there gradually appear a number
of minute rounded bodies, each of which is connected with a leucocyte
within. Thus the leucocytes may be said to have assumed a dumb-bell form.
By an imperceptible process, the extra-vascular parts of them keep growing
bigger, the intra-vascular parts smaller, until at length the latter altogether
disappear, whereupon the leucocytes resume a more or less globular shape :

they now lie close to the vein, but outside it. In the capillaries red blood-
discs, as well as leucocytes, pass out. The result is, that large numbers of
leucocytes are soon collected not only in the immediate neighbourhood of
the vessels, but in all the interstices of the surrounding tissues. At the
same time a quantity of fluid exudes, which reaches the free surface of the
mesentery and coagulates there, forming a membranous layer, itself thickly
set with leucocytes.

The separation of the leucocytes from the red discs flowing through the
mid-channel of the veins, and their loitering against the sides of these
vessels and of the capillaries, are direct physical results of the slowing of
the blood-current. The process of emigration must be referred to the power

VOL. I. 4
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of spontaneous locomotion possessed by the leucocytes themselves. It

seems, however, to depend to a certain extent upon their heing under pres-

sure from the hlood, for Cohnheimhas observed that it instantly ceases when
the flow of blood through the main artery of the part is arrested. But, on.

the other hand, it is not due solely to blood-pressure, for this is actually less

than under normal conditions where no emigration seems to go on, at least

in the case of tissues which are not in an embryonic state. My colleague,

Dr Laidlaw Purves, and Prof. Julius Arnold of Heidelberg, have maintained
that the poiats at which leucocytes emerge from the vessels are always
situated in the meeting liaes between the endothelial cells. But Cohnheim
remarks that at any rate actual orifices or stomata can hardly be present,

siace they must necessarily give exit also to an unaltered liquor sanguinis,

whereas the fluid which exudes during inflammation is of different chemical

composition, and contains less solid matter in solution. It has been sug-

gested that emigration may be considered to take place without any breach
in the vascular walls, if they and the leucoc}i;es be regarded as colloid sub-

stances, and as becoming temporarily continuous with one another; and I

am one of those who think that this view is faii'ly illustrated by the experi-

ments of Dr ISTorris, who has shown that if a film of soapsuds be stretched

across an iron ring, a moistened glass rod, or even a spherical soap-bubble,

can be passed into it on one side and brought out on the other, leaving it

unbroken.
Before the time of Virchow, a favourite toi)ic of speculation had been,

whether parts into which no vessels penetrate could be said to undergo inflam-

mation. And one of the merits of his system was that it placed the question

on its right footing by showing that the distinction between vascular and
non-vascular tissues was after all only one of degree, and that a minute islet of

liver substance ought to be regarded as being outside the blood-cuiTent, no less

than the cornea or the cartilage of a joint. Nor did Cohnheim' s investigations

modify this conclusion, but rather carried it a step further ; for he actually

proved that leucocytes could penetrate into the interior of the comea from
the blood. It had been shown by Yon E-ecklinghausen that when finely

divided vermilion was injected into a lymph-cavity in the frog, the leuco-

cytes would take this substance into their interior, or " feed" upon it; and
Cohnheim found that after injecting pigment into one of the aortse many,
of the leucocytes which appeared in the cornea under inflammation were
coloured, so that they had evidently been derived from the circulatoiy fluid.

Still, however, it could be maintained that others of them were formed by
proliferation. This view was, and is still, vigorously upheld by Strieker,

who described the fixed corpuscles of the corneal tissue as breaking up into

amoeboid masses, containing bodies which he believed to be the geiTQs of

future pus-cells. But other observers aftei-wards pointed out that by more
refined histological methods the stellate corpuscles could be seen in a cornea

which was already full of leucocytes ; and although it seems to be a fact

that their nuclei do undergo division, this is probably an indication (as

Dr Thin has suggested) of commencing disintegration rather than of

germination. The observations which Cohnheim, wiiting in 1877,

deemed most worthy of notice, as running counter to his own, were some
which had been made by Bottcher. He cauterised the minutest possible

spot in the centre of the frog's coi-nea, and showed that pus cells were to be

found in the neighbourhood of the injured part, whereas there was no
marginal opacity such as would have inclicated that they had come from the

conjunctival vessels. Colinheim's rejoinder was that they might have been

derived fi-om the fluid secretion which covers the free surface of the eyeball.

And this, which at first seemed to me a very far-fetched solution of the diffi-

culty, appears to have been since estabhshed by the esj)eriment of jjlacing a



THEORY OF INFLAMMATION 61

dead cornea, in which a puncture has been made, into a healthy conjunctival

sac for a few hours ;
" it remains transparent," says Dr Sanderson in his

Lnmleian Lectures for 1882, " everywhere excepting in the neighhourhood
of the injury," so that a breach of surface is evidently all that is necessary

to enable leucocytes from the conjunctival fluid to make their way into

corneal tissue. It has also been shown that a limited part of the cornea may
be destroyed without any opacity of the adjacent tissue resulting, if the

caustic employed be chloride of zinc, which does not disintegrate the protec-

tive epithelial covering.

To me it seems impossible to obtain an adequate conception of inflam-

mation, without taking into account its relation to the physiological process

of rej)air. By Dr Sanderson himself it is defined as the " physiological

effect of the damage done to a tissue when it is injured." He, however,
goes on to say that its " essential nature is fully expressed in the word
damage," and I do not think that he anywhere suggests that a useful pur-
pose is served by the emigration of leucocytes. Yet to call a process j)hy-

siological is surely to imply that it is likely to be beneficial to the organism
rather than the reverse. Pathologists have indeed been accustomed to

describe the healing of wounds and the restoration of the substance of

injured parts, as not only independent of, but even opposed to, the occur-

rence of inflammation in the same structures ; and so long as the pus-cells

found in an inflamed area were supj)osed to be formed by the breaking up
of the fixed elements of the tissues in proliferation, it might well seem
that such a process was altogether different from the suj)puration which was
described as constituting one factor of " repair by granulation." But now
that the leucocytes are believed to be always derived from the blood, it is

obvious that no such distinction can be drawn.
The solution of the difficulty seems to me to lie in the fact that when a

part is at all severely injured, the removal of damaged tissue-elements is an
essential preliminary to the work of reconstruction and repair. I have for

some years past ventured to teach that the emigration of leucocytes in

inflammation serves this especial purpose of clearing away such j)ortions of

an injured structure as are no longer fit to remain. We have seen that

leucocytes are capable of taking up granules of vermilion ; and it is well

known that they also "feed" upon milk globules, or particles of myelin,

when those substances are placed in their way. May we not assume that

they can also remove damaged cells or fibres? I did not know, until

recently, that this very doctrine was promulgated, forty years ago, by the

late Prof. Groodsir. In his ' Anatomical and Pathological Observations'

(1845) speaking of '' a rapidly extending ulcerated surface," he described " a
peculiai'ly endowed cellular layer, which takes up progressively the place of

the subjacent textures;" and a little further on, he attributes the separation

of a dead portion of bone to the " cells of the newly-formed cellular mass,"
contained in the Haversian canals .... taking it up as nourishment, and
substituting themselves in its stead." * The same explanation is obviously
applicable to the detachment of a slough in the softer tissues, and perhaps
even to the formation of an abscess-cavity, and to the thinning of the roof

of an abscess which is about to " point," We may also have recourse to it

when we find, that in certain parts of a solid organ, a dense infiltration of

leucocytes is attended with the disappearance of the normal structure,

although there is no obvious gap or breach of continuity : this, for example,
may often be observed round the Malpighian capsules of the kidney, when
it is in a state of inflammation.

Such an hypothesis seems to me far more satisfactory than the view of

* See pp. 404, 406 of the second volume of Goodsir's Memoirs, republished by his

successor Prof. Turner, of Edinburgh, in 1868.
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Colinlieim, wlio appears to place the inflammatorv process ou a merely

physical basis : ascribing it to a molecular change in the -walls of the blood-

vessels, wrought directly by the irritant which sets up the inflammation.

In support of this xie'w he cites the experiments of Winiwarter, who found

that the vessels of an inflamed part allowed a solution of gelatin to transude

through them under a lower pressure than under normal conditions. But
I think that the change in question is only a part of the general softening

of all the tissues, which has long been known to constitute one of the

phenomena of inflammation. An acutely inflamed bone is, as Paget points

out, so soft that a knife will easily penetrate it ; the ligaments of an inflamed

joint vield, allowing the bones to be displaced and distorted ; and we are

accustomed, in the dead-house, to regard a diminished resistance of the

texture of a lung as one of the best rough tests of it having been the seat

of acute pneumonia.
Before we quit the study of inflammation in cold-blooded animals, I

have to mention some further phenomena which belong to its more severe

forms. When croton-oil is smeared over the tongue of a frog, the super-

ficial capillaries pass into a condition which has long been known as stasis.

It consists in complete arrest of the circulation through them, with coagula-

tion of the blood which they contain ; and it corresponds with the condition

which in larger vessels is called thrombosis: in fact, the two are often

associated together. But a still better way of observing severe inflammation

is to apply caustic to a circumscribed spot on the tongue of the frog. This

produces what may be described as a series of concentric zones. In the

middle all the tissues are killed ; or, in other words, an eschar is foi-med.

]S"ext comes an area of absolute stasis, in which, according to Cohnheim, the

vessels alone are destroved. Further outwards, the blood-stream is almost

stagnant, and the capillaries are choked with red discs, which escape

from them in large numbers. Beyond this again the emigration of

leucocytes is the principal change. Last comes a zone in which the vessels

are merely dilated, while the circulation through them is somewhat retarded.

However, it is not clear to me that stasis has been i^roved always to depend
upon the occuiTence of alterations in the vascular walls, exceeding in inten-

sity those in the other tissues. At any rate, no such conclusion can fairly

be drawn from the well-known experiments made by Eyneck, of G-ratz, in

1870. He showed that stasis could be set up by irritation in the web of a

frog, after defibrinated mammalian blood, or even milk, had been substituted

for the natural cu'culating fluid of the animal ; but that, on the other hand,

when a solution of chromic acid or sulphate of copper had once been passed

through the blood-vessels, even for a few moments, no such effect could be
produced. But these observations, although they disproved the now
obsolete doctrine that inflammation is dependent upon a change in the

blood, appear to have little or no bearing upon the questions which are under
discussion at the present time.

In warm-blooded animals the attempt to watch the inflammatory process

directly with the microscope was at first found to be attended with con-

siderable difficulties. But these have now been overcome; and in ' Yirchow's

Archiv ' for 1878, Prof. Thoma, of Heidelberg, describes a method by which
he succeeded with dogs, cats, rabbits, and guineaq^igs, the part selected for

obsei-vation being the mesentery or the omentum. The only difference

between his results and those obtained by Cohnheim seems to be that he
could not satisfy himself that the cahbre of the arteries became wider.

Emigi-ation of corpuscles and exudation of coagulable fluid occun-ed in

precisely the same way as in frogs.

I may now proceed to trace out in detail such explanations of the four
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cai'diual symptoms of inflammation as accord best with our present views
;

and in doing so I shall follow Cohnheim closely.

1. Rubor.—The redness of inflammation depends pai'tly upon the

dilatation of the veins and other blood-vessels of the affected area (for

Thoma himself saw the smaller veins became wider), partly upon the

accumulation of blood-discs in its capillaries. If the separate vessels are

visible, the redness is spoken of as "injection;" if they cannot be seen, it is

said to be "diffused." The tint is somewhat purple, which seems to be due
not only to the preponderance of dilated veins, but also to an augmented
deoxidation of the blood in the capillaries, in consequence of the retardation

of the curi'ent through them. When stasis occurs, this also causes redness

;

and at all but the earliest stages haemorrhages also play an important part in

the production of rubor. They often give to it a ptinctiform character, and
they may be further distinguished (except from stasis) by not fading beneath
the pressure of the finger. On the other hand, the presence of any con-

siderable quantity of exudation tends to conceal the red colour, even where
it does not actually compress and empty the vessels : thus, at advanced
periods of the morbid process, the affected tissues often become grey or even
yellow. When non-vascular structures become inflamed, the redness of

course shows itself in the highly vascular parts around, from which they

derive their nutriment ; for instance, in the conjunctiva at the margin of the

cornea, and in the synovial membrane about articular cartilages. After

death, so much of an inflammatory redness disappears as was due to fluid

blood in the interior of the vessels.

2. Tumor.—This may, to some extent, be due to vascular turgescence,

but the chief cause of it is exudation. Lassai', Cohnheim's assistant,

showed some years ago that the stream which flows away through the

lymphatics of an inflamed part is greatly augmented. For example, he
irritated the paw of a dog, sometimes by immersing it for a short time in

hot watei', and sometimes by rubbing in croton-oil ; and he found that the

lymphatics in the limb above became greatly dilated, and that when he
introduced a cannula into one of them the fluid which escaped through it

was increased to several times its normal quantity. Evidently, therefore,

the swelling corresponds, not with the whole amount of exudation, but with
the excess of it, as comj)ared with what is taken up again. Cohnheim
even holds that inflammation may run its course, and be attended with
exudation and with the emigration of leucocytes, and yet lead to no
swelling, provided that reabsorption goes on at a proj)ortionately rapid rate.

He suggests, for instance, that this may be the case with the eruptions of

scarlet fever and other exanthemata, in some of which the subsequent
occurrence of desquamation of the cuticle shows that thei'e was more than a
mere hyperaemia. In describing erysipelas I shall mention what is j)erhaps

a more striking example of the same thing.

In distributiug itself through the inflamed structures, exudation follows

the lines of least resistance. In connective tissue, and in the stroma of

a parenchymatous organ, it fills the natural interstices. Wherever there

is a gap or interspace of any size it accumulates. It covers the free

surfaces of serous membranes. Mucous membranes throw it off, to mix
with their natural secretions ; this, for example, is one reason why the

urine becomes albuminous in nephritis. In the skin, it penetrates through
the deeper soft layers of the cuticle, and it often raises the horny layer to

form small collections of fluid, which are termed vesicles or pustules.

3. Dolor.—^The pain of inflammation is usually, and no doubt correctly,

attributed to the compression of the sensory nerves by distended vessels

and afterwards by exudation. Thus it often has a throbbing character,

being momentarily intensified by each pulsation of the heart. And it is



54 THE HEAT OF INFLAMMATION

generally accompanied by "tenderness," or (in other words) is increased

by pressure from without. Doubtless a general relation can be traced

between the amount of pain induced by inflammation in different parts and
the abundance of their sensory nerves ; but, on the other hand, it is well

known that some tissues, such as ligaments and bones, may become exceed-

ingly painful when inflamed, although they are not naturally very sensitive.

The determining factor in such cases appears to be the degree of resistance

which is offered to distension and swelling.

4. Color.—That those parts which are most accessible to observation

become hotter than natural when inflamed, is matter of common knowledge
;

anyone may satisfy himself of it by placing one hand over an acutely swollen

joint or a recently fonned abscess, and the other upon the correspondiug
spot on the opposite side of the body. But even quite recently contradictory

statements have been made as to the relation Ijetween the temperature of

an inflamed part and that of the blood and of the deep internal organs.

In 1860Mr Simonmade a series of observationswith a small thermo-electric

apparatus, so shaped that it could be thrust like a pin into the soft tissues, or

even into the interior of large vessels ; and he found not only that the arterial

blood flowing towards a severely injured limb in a dog was always less warm
than the venous blood flowing away from it, but that the inflamed tissues

themselves were warmer than either kind of blood. But he did not attempt to

measure the amounts of difference of temperature wliich he believed that he
detected ; and if (as is possible) they were very small, there may be the

less difficulty in supposing that there was some source of error in his

experiments. However, it appears to be certain that he was wi'ong in

concluding that inflammation is attended with a special local prodiiction of

heat. For Jacobson, of Konigsberg, who afterwards investigated this

question with more accurate apparatus, found ('Virchow's Arch.,' 1870)
that the temperature of the skin and of the muscles down to the bone never,

even under conditions of the most intense inflammation, reaches that which
exists in the rectum, the vagiua, or the peritoneal cavity, at the same time.

The difference was generally as much as 2° or 3'5° Fahr. And as for the
relation between the temperature of one inflamed part and that of the
opposite side of the body, the difference was always less in ^jroportion as the

distance from the surface was greater. Thus, whereas a rabbit's ear when
inflamed was waiTuer than the other ear by 7^^ or 8° Fahr. the temperature
of the deep muscles of a limb under the same circumstances seldom exceeded
that of the same structures on the opposite side by more than 1°. It would
follow that the internal organs under inflammation continue to be of a
temperature approximately the same as that of the blood. Jacobson showed
by direct experiment that in pleurisy the affected cavity was either of the
same temperature as, or even slightly colder than, the other one. Still more
recently, in December, 1879, M. Peter brought before the Paris Academy
of Medicine a series of obsei-vations made upon patients affected with chronic

peritonitis, and drew from them the conclusion that there was a very consider-

able local production of heat independently of the general bodily tempera-
ture. But what he really

,
showed was nothing raore than that the

temperature of the abdominal wall may in such cases exceed that of the
axilla by as much as 3 "5° Fahr. Unfortunately he omitted to jjlace a
thermometer in the rectum, and, therefore, I think it may be fairly contended
that in his cases the temperature of the inflamed j)art may after all have
been no higher than that of the blood.

If Jacobson' s observations are correct, the real increase of temperatureinthe
skin and other superficial structures when inflamed may yet receive a very
simple explanation. For the blood-current is to be regarded as a great warm-
ing apparatus, Avhich carries to the tissues all over the body heat that is
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o-enerated cliiefly in the liver and other glands, the lungs, and the muscles.

If there be no additional local production of heat, the temperature of each

part must he the resultant of four varying conditions : (1) the temperature

of the arterial blood supplied to it
; (2) the proportion between the space

occujiied by its vascular channels and that occupied by the extravascular

material which it contains
; (3) the degree of rapidity with which its vessels

are traversed by the blood
; (4) the greater or less extent to which heat is

dissipated from it by conduction, by evaporation, or otherwise.

Now, I think it is obvious that none of these conditions is liable to

so great fluctuations as the second and third. We have already seen

that the vessels of an inflamed part are dilated. That the flow of blood

through an inflamed part is much augmented has long been suspected.

Sir William Lawrence is said to have roughly demonstrated this long ago
by bleeding from both arms simultaneously a patient whose hand and
forearm on one side were inflamed. But Cohnheim has recently established

the same fact by careful experiments. Having set up inflammation in the

paw of a dog, he measured the amount of blood which afterwards escaped
through a cannula from the principal vein of the limb ; and he found
that it was sometimes more than twice as much as flowed from the corre-

sponding vein on the opposite side in the same length of time. The only

exceptions were, wben extensive gangrene set in, and when there was very

profuse suppuration. Any such increased velocity in the blood-current of

an inflamed part must necessarily raise its temperature.*

The second of the conditions above mentioned explains why some-
times an inflamed part is not apparently hot. I have already cited

Cohnheim' s observation that when profuse suppuration was going on in

a dog's paw there was sometimes no excess of blood flowing through its

vessels. And it must also be borne in mind that the presence of inflam-

matory exudation in any considerable quantity tends to lower the tempera-
ture, since it is just so much added to those extravascular substances which
have to be warmed by the blood-current. E"o wonder, therefore, that in

cases in which the inflammatory process runs its course slowly, one occa-

sionally meets with what are termed *'cold abscesses." But I am not sure

-whether it has been shown that they can develop from beginning to end
without any elevation of temperature.

The characters of inflammatory exudation present many differences,

according to circumstances which are as yet but imperfectly known.
In some cases, especially where a serous membrane is the seat of in-

flammation, the exudation assumes the form of a solid fibrillated material—"plastic lymph," as it used to be called. This is no doubt the same
substance as the fibrin of coagulated blood, and is developed in the same
manner. Where this, with the leucocytes contained in its meshes, seems,

as in a dry pleurisy, to constitute the entire exudation, it must be formed
very rapidly, for it appears as a thin uniform layer upon the sloping surface

instead of accumulating in the more dependent parts of the serous cavity.

But, perhaps the whole of the exudation never does solidify; a fluid

residue may have been removed by the active absorbing process which we
have seen to be at work.

As Cohnheim remarks, we should a priori expect that inflammatory
* No doubt if superficial vessels are involved in the inflammatory process, more heat is

at the same time dissipated, and this tends to prevent the surface temperature from
approaching that of the internal organs. But a point of considerable importance is that

such an increased dissipation of heat actually makes the surface feel hotter to one's hand
than it vyould otherwise feel. I have alluded to this in describing the relation between
heat of skin as measured by the thermometer and as estimated by the perceptions of
another person : supra, p. 42.
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exudation would always contain fibrinogen, since tliat substance is one of

tlie constituents of tbe blood-plasma. And, as wbite blood-corpuscles are

certainly seldom absent, it becomes an important question to determine why
fibrin, instead of being constantly present, is found principally in inflam-

mation of certain structures—tbe serous and synovial membranes and
the alveoli of the lungs. ISTow, in tbe first place, it is to be observed
that so far from the composition of inflammatory exudation throughout
the body being uniform, almost every part yields a material which
possesses characters of its own. One peculiarity of mucous membranes
is that when they are but slightly inflamed, as in catan-h from exposure to

cold, they throw off an abundance of more or less altered epithelial cells.

In the lungs or in the kidneys such " catarrhal products " are often seen

in immense numbers; not only do they accumulate in and fill up the
pulmonary alveoli or the renal tubes, but a great many of them are also

carried away in the sputum or in the urine. The relation between catarrhal

inflammation and inflammation in general constitutes a question of the
greatest importance, especially in reference to tubercle, as we shall see here-

after : it has, however, been almost ignored by those who have recently

written upon the subject. I doubt if we can at present form any other idea

of it than that the excessive formation of epithelial cells is a result of the

greatly augmented supply of pabulum offered to them in the inflammatory
exudation. A tissue which in normal circumstances is constantly undergoing
renewal may fairly be supposed to be ready to grow still more actively when
such a stimulus is supplied to it.

On the other hand, when a serous membrane is affected with an inflam-

mation of but moderate severity, it pours out a transparent fluid which
accumulates in its cavity. There may be a layer of fibrin upon the free

surfaces of the membrane ; or shreds and flocculent masses of it may be
floating in the fluid. But sometimes not a trace of fibrin is to be seen.

And in other cases fibrinogen is present, but for some reason 'remains
uncoagulated. Virchow many years ago pointed out that fluid effusion,

after its removal from the pleura by paracentesis, would often throw down
a coagulum of fibrin, and that if this were separated by stirring, a fresh one
might be formed in the course of the following day, and so on for several

days in succession.

In the more intense inflammations of serous membranes the exudation
is purulent; and this, as a rule, possesses no coagulating power. Inter-

mediate conditions, however, are frequent, in which the surfaces are coated
with fibrin, while the cavity contains liquid pus ; and in the pericardium I

believe that pus unmixed with plastic lymph is seldom, if ever, seen. But
this is an exception, for in the case of all other serous membranes it often

happens that every part of the sui-face retains its natural smoothness and
lustre notwithstanding that pus is present in large amount.

The quantity of pus which collects in a large serous cavity, such as the

pleura, is often enormous ; and since it may be formed very rapidly the
question has sometimes been raised whether the blood could possibly have-

yielded a sufficient number of leucocytes. But, as Cohnheim remarks, this

difficulty in reality applies far less to the emigration theoiy than to that of

pus-formation by proliferation. It has been shown that while inflammation-

is going on the blood throughout the body contains an excess of leucocytes
;

and, indeed, the well-known hyperinotic condition of it may be said to be
nothing more than a rough illustration of the same fact. One can easily

suppose that the lymph-glands and the spleen throw into the 'circula-

ting fluid a largely increased supply of leucocytes to make up for the drain

that is going on. At the same time it appears very probable that pus-cells-

may themselves multiply by fission. Dr Tliin has figured a dumbbell-shaped:
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leucocyte wliicli seemed to be dividing into two, from the inflamed cornea of

a rabbit; and similar appearances have been observed in cold-blooded

animals by Strieker, Klein, and Ranvier,* I have often thought that since

leucocytes evidently must have nutriment to enable them to multiply, the
absence of fibrinogen in pus may perhaps be accounted for by its having
been used wp by them.
We have seen that the rarity of plastic lymph upon the free surfaces

of mucous membranes is far from being a solitary breach of a general law
for inflammatory exudations throughout the body. And I am by no
means sure that the exceptional frequency with which a fibrinous layer

is found lining the higher air-passages may not be due to the same
unknown causes which render the alveoli of the lungs also capable of a
"croupous" as well as of a " catarrhal" inflammation. But in connection
with this question certain points have recently been raised which deserve
careful consideration. Cohnheim has drawn attention to the fact that
in the interstices of the tissues generally exudation comparatively seldom
coagulates ; and he has shown that this probably dej)ends not upon
the absence of fibrin-factors, but rather upon a controlling influence

which living structures in general may be supposed to exert over its

formation in their immediate vicinity. It would follow that whenever we
find solid exudation in the connective tissue of any part of the body or
within the stroma of an organ, we may be sure that the vitality of the part
was endangered, if not altogether lost, before coagulation took place, Now,.
I am about to point out that there is a very important class of inflammations
in which the exudation of fibrin is thus associated with a local death of the
inflamed structures. And Wertheim has lately asserted that a destruction

of the epithelium of the trachea is a necessary antecedent to the develop-

ment of a croupous membrane in the trachea, both in animals under
experiment and in the human subject during disease. But, so far as I

know, the siiggestion has not yet been made that the endothelium of a serous

cavity must die before a layer of plastic Ijonph can be formed upon it.

And yet inflammatory exudation is surely far less removed from the influ-

ence of living structures when it is contained in the pleural or peritoneal

cavities than when it is free upon a mucous surface.

The inflammations to which I have just referred as constantly com-
bining fibrinous exudation with a loss of vitality in the affected tissues

are those which morbid anatomists now call " diphtheritic." The term is

an unfortunate one since it suggests an impression that they are connected

with the disease Diphtheria, whereas this is by no means generally the
case. Still, I think we cannot avoid using it, for I know of no alternative

name, and the condition itself is one which demands recognition. It is that

in which a free surface, usually a mucous membrane, becomes coated with

an adherent layer which in part at least consists of the upper strata of the

mucous membrane itself, infiltrated with a fibrinous material. The distinc-

tion between a croupous and a diphtheritic false membrane is not merely,

as was formerly taught, that the one is easily separable while the other

is firmly attached. It is chiefly in the air-passages, where there is a-

thick basement membrane, that even croupous membranes lie loose ; upon
the fauces and elsewhere they often adhere closely, if their fibrillation is

dense and strong. A surface affected with diphtheritic inflammation looks:

* It is important to notice that the peculiar appearance of the nucleus of a pus-cell

—

the replacement of the single nucleus of a blood-leucocyte by two, three, or even five irre-

gular granules—is an indication not of multiplication by fission, but of impending disin-

tegration and death. Cohnheim, indeed, says that pus-cells must be alive, for they are

capable of amoeboid movements ; but I suppose that this is only when the pus is of very

recent formation.
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dry, and is of a slate-grey or pale yellowish colour unless it has been
accidentally stained by any coloured fluid, such as bile. It feels rough
and granular, and a still more marked character of it is its tough elastic

hardness. In the dead body, if an incision is made into a diphtheritic

m.embrane, the dry grey appearance is found to penetrate to some depth, and
to cease somewhat abruptly. Under the microscope is to be seen a granular,

more or less distinctly fibrillated substance, containing in its meshes altered

epithelial cells, and leucocytes which have lost their nuclei. In the more
superficial part of such a false membrane the fibrin is often developed into

thick and glistening fibres ; in the deeper layers, where it is infiltrating the
interstices of a pre-existing tissue, it has no room to show even fibrillation,

and it looks granular. As I have already shown, so much of the sub-
stance of the part as is involved in the diphtheritic process has already
lost its vitality, and the only way in which the disease can end (unless it

destroys the life of the patient) is by the separation and shedding of all

the dead tissues, with the false membrane of which they form a part. This
detachment is effected by tdceration. From the first there was an inflam-

matory action of more or less intensity in the living structures beneath.
But now leucocytes collect in large numbers along the boundary line, and I
suppose that the connecting material is duectly eaten away and absorbed
by them. Perhaps the best specimens of the shedding of an extensive

diphtheritic membrane are afforded by the urinary bladder. This organ is

exceedingly liable to diphtheritic inflammation, which often involves the
whole thickness of its mucous coat : and it is no uncommon thing for the
'mucosa to be cast ofi: almost entire. A year or two ago I made an
autopsy in the case of a woman from whose bladder duritig life a piece of

considerable size had been removed. All the rest of the vesical mucous
membrane lay loose, as a thick ash-grey substance, with markings on one
surface corresponding with those of the hypertrophied muscular trabeculae.

It is obvious that recovery from a diphtheritic inflammation, when
possible at all, involves the regeneration of the tissue which has undergone
destruction, or at least its replacement by cicatricial tissue. After the

separation of a croupous membrane there is nothing to be renewed unless it

is the epithelium.

Not only is diphtheritic inflammation characterised by loss of vitality of

the affected tissues, but also by their putrefaction ; as is shown by their

dirty grey colour, and by the foetid odour which they give off. Indeed, this

form of inflammation is but one member of a group, which may properly
receive the name of " putrid inflammations," and in many of which large

masses of tissue undergo death

—

mortification or gangrene.

It is customary to describe several forms of gangrene, and to refer

them to different causes. But I think that the more one stiidies these

supposed varieties the more difiicult is it to regard the distinctions between
them as fundamental. Of course, it is true that a part may be
directly killed in various ways without the intervention of an inflam-

matory change in it ; as, for instance, by escharotics or by certain

degrees of either heat or cold, according to the length of time during
which they are in operation. But in every case, I believe that a less

intense application of the destroying agent would set up a violent inflam-

mation, which itself would end in gangrene. So, again, when the death of

a part is due to a failure of its blood supply, no doubt it does not always
first undergo inflammation throughout its whole substance. But here, also,

it seems impossible to draw a hard and fast line. Surgeons aiie now
familiar with the fact that in many instances senile gangrene of the foot,

which used to be attrilxited merely to obstruction of the arteries, arises

from slight injury to a toenail, and begins as an inflammatory process.
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And even when a limb undergoes mortification as the direct result of

embolism of its main ai'tery there is always at the margin of the gan-

grenous part an active inflammation, vrhich leads to a further death of the

tissues. Indeed, Cohnheim has shoAvn that the effects of a temporary
ligature applied roimd the ear of a rabbit depend entirely upon the

duration of the constriction. After a certain length of time the blood fails

to penetrate into the vessels when the ligature is removed, and the part

dies ; but in other experiments, which were terminated at earlier periods,

the result was only an intense inflammatory swelling of the ear with
haemorrhages into it. Lastly, in those forms of gangrene which seem
to be determined by the occurrence of pressure, whether directly, by its

lowering the vitality of the tissues, or indirectly, by its cutting off the

blood-stream thi'ough them, there are always further conditions : a previous

enfeeblement of the circulation, and some slight local injury which iiuder

normal conditions would have produced no appreciable ill effects. Thus,
bedsores occur chiefly in those cases in which there is also a marked
tendency to hypostatic congestion of every part that happens to be
dependent ; and I believe that the gangrene is always preceded by an
inflammation that can be directly attributed to such causes as irritation of

the skin by excreta, or bruising of it during even gentle washing and
drying, or friction of it against folds in the sheets. Thus, if we exclude

what may be termed the immediate or instantaneous occurrence of

gangrene, I believe that all forms of it may be said to arise out of an
inflammatory process.

Wo have seen that putrefaction is an essential part of gangrene. But in

different cases there are great variations in the rate at which chemical changes
in a dead tissue advance, and in the degree of foetor produced by them. In
the " senile" form, the affected parts dry up and shrivel into a hard material

like that of a mummy ; and " dry " gangrene was formerly described as the

characteristic effect of obstruction of the arterial blood suj)ply. But it is

now known that the desiccation depends upon the escape of fluid from
the surface in consequence of detachment of the epidermis. And it is

only when mortification spreads very slowly indeed through the more
massive segments of a limb that they can "mummify." The gangrene
which ensues upon embolism of a large artery is, I believe, always more or

less moist. But it often happens that deep structures remain soft, while

superficial ones dry up into a horny mass, which is then termed an eschar.

The colour of gangrenous parts is generally greenish or purplish black, but
sometimes grey ; it is due to chemical changes in pigment which has escaped
from the blood discs and has diffused itself through the tissues. The
horrible odours so often emitted are attributed to the formation of ammonia,
sulphuretted hydrogen, volatile fatty acids, &c. G-ases frequently collect

to such an extent as to render mortified tissues emphysematous, so that they
crackle or "crepitate" when they are touched. In other cases they are

saturated with a dark, thick, red fluid, which perhaps also raises the cuticle

into bullae. That structures which have undergone mortification are com-
pletely clevoid of sensibility and of any other vital function, is a matter
of course. They also feel cold, since their supply of warmth is cut off with
their supply of blood ; but it is to be noted that very superficial patches of

cutaneous gangrene sometimes receive so much heat by conduction from the
subjacent textures, that their temperature scarcely appears lower than that

of the skin in their neighbourhood.
Gangrene is often from the first "circumscribed," or limited to a certain

part, and even when it spreads from one spot to another, its progress

—

if indeed tbe patient's life is saved—is at last always arrested. A " line of

demarcation," as it is termed, is then formed. Here active inflammatory
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changes develop tliemselves. an aljuii'lant exudation of leiicocytes takes

place, and the connection l:«etween the liviag and the dead tissues is

gxadnallj eaten away, until the latter become completely detached and are

cast off.

Hitherto we have been regarding the different characters of inflamma-

tory exudation as consequences either of special tendencies which we find to

be manifested by the several tissues, or of the greater or less intensity of the

irritation by which the inflammatory process was set up. There is, however,

another side to this question. Some years ago Sir James Paget examined

the fluid contained in blisters raised by the application of cantharides to

the skin, in thirty patients of St Bartholomew's Hospital. In some cases

it formed a firm, elastie, fibrinous coagulum, in others it was j)urulent.

The former condition was observed in persons who were in sound health,

the latter in those who were suffering fi-om advanced phthisis or a

similar disease. And, with a little practice, he found himself able to form
a fair opinion, from the contents of a blister, as to the degree to which the

person was cachectic, and as to the extent to which iuflammation in him
wonld tend to be " adhesive " or " suppurative." Again, in those who are

suffering from Bright' s disease of the kidueys it is well known that the

exudation produced by even slight inflammations is apt to be very profuse

and watery. Ijassar found, by direct experiment, that when hydraemia

was induced by the free injection of a saline solution into the veins

of a dog, in. whose paw inflammation had previously been set np, the

lymph which escap^ from the lymphatics of the hmb became much
increased, while the amount of solid matters in it was as greatly lowered.

On the other hand, patients affected with dropsy from renal disease are

espeaally liable to gangrenous foiTas of inflannnation, and the same thing

may be said of those who labour under dial:>etes.

Up to this point we have been dealing with the advance of the inflam-

matory process. But, except when it is cut short by the death of the

patient, it always sooner or later enters upon a further stage, one of

subsidence and rejmir. If it is of slight intensity, and if its exciting

cause does not continue in operation, it may end du-ectly in what is termed

resolution. The circulation through the vessels of the affected tissues

then gradually resumes its natural condition ; any leucocytes which may
have escaped into the part pass away through the lymphatic channels ; any
solid exudation that may have been foiTaed in it undergoes conversion into

a fe,tty emulsion, which is hkewise caiiied off" in the lymph-stream. On the

other hand, if pus-cells have accumulated in large quantities in a serous

cavity, or in the sac of an abscess, they die there and break up into

granules. The fluid belonging to them is then absorbed, while the solid

matters remain as an opaque yellowish mass. This process is known as

caseation; it is one to which I shall frequently have occasion to allude.

Such cheesy residues are supposed by many |:iathologists to be incapable

of undergoing further al ^ :_: 'in : but, for my own part., I think that

this is very doubtful. Th-v li i-n become the seat of deposits of earthy

salts, which give to them the consistence of mortar, or may even render

them, as hard as bone. The tissues which surround them always present

formative changes such as I am about to describe. These, however,

must sometimes be regarded as the result of a fresh irritation set up by
the dead and caseating matters, which may then be said to act as " f&reign

bodies."
Tn all other cases, the formation of new tissues constitutes a direct and

essential part of the subsidence of inflammation. Thus, when a slough or-
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au eschar becomes detached, or when an abscess discharges its pus, a
hollow space is left, which has to be filled np by a process of growth.
And even where the morbid change does not go beyond the exudation of
plastic lymph this is often to some extent developed into a permanent
structure. The steps by which such varieties are brought about have been
studied with peculiar success by Ziegler (1876) . He emlDcdded in the subcu-
taneous tissues of dogs a series of minute flat chambers, each consisting of

a pair of glass plates, with a capillary space between them, cemented
together at the comers, but open at the sides. These he removed after an
interval of several days or even of some weeks, and he was fortunate
enough to find not only that leucocytes had penetrated into the space
between the plates, but sometimes that tissue elements and even blood-
vessels had developed there. The earliest change consisted in the for-

mation of large granular cells with vesicular nuclei. These he terms
"epitheloid" cells on account of their appearance. They are generally
round, but sometimes oval or even irregular in shape. Their size is very
variable, but sometimes they are larger than the epithelial cells of the
tongue.

^
They evidently arise out of leucocytes, which appear to grow

at the expense of other leucocytes, whose protoplasm they appropriate
or absorb. Indeed, some go on developing until they become what are
termed giant-cells—irregular masses of protoplasm—each containing a large
number of nuclei. That these also are fonned by the growth of a single

cell, which destroys several others, there is no reason to doubt. In support
of this view Ziegler lays stress on the fact that they are constantly found
surrounded by an empty space. At first, he supposed that all the nuclei of
a giant-cell were developed by fission from the nucleus of the leucocyte in
which it had its origin ; but he has since admitted that the nuclei of the
absorbed cells may perhaps persist in it. Lastly, another feature of

some of Ziegler's preparations is a reticuhcm, fonuiug sharply outlined
septa round the individual cells. This appears to indicate a tendency
towards tissue production, but there is no reason to sujDpose that it is a
j)ermanent structui*e.

The i-eally important agents in tlie formation of connective tissue

seem to be the so-called "epithelioid" cells. They become pear-shaped or
spindle-shaped, and give off bundles of delicate fibrils. These fibrils

assume parallel directions, and ultimately their extremities unite with
those of fibrils derived from other cells. But there is one condition
which appears to be essential to such a result ; namely, the development of
blood-vessels in the exudation. They seem to arise partly as buds and
loops from the sides of already existing capillaries, partly out of rows of
cells, placed end to end, so as to open into one another and form hollow
tubes.*

When much suppuration occurred round Ziegler's glass chambers, no
formative changes were discernible in them. This coiTesponds with the well-
known fact that only fibrinous effusions into a serous cavity are capable of
organisation. But it is particularly to be observed that in speaking of
"plastic lymph" as undergoing development into connective tissue and
vessels one means, not the fibrin itself, but the cells that are included in it.

The "fibrillated" structure of the lymph has nothing whatever to do with
the processes that subsequently go on in it.f

* Ziegler was originally disposed to tbiuk that the giant-cells were specially destined
to undergo conversion into vessels. But he has since given up this opinion, and teaches
that they sometimes develop into connective tissue and sometimes into vessels, while others
of them disintegrate and disappear.

t In human pathology it is chiefly in granulations that one has an opportunity of
observing formative changes in leucocytes: but Cohnheim speaks of large round or ellipt'cal
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The connective tissue -which is developed out of inflamiuatory exuda-
tion is sometimes of an enormous thickness, as in the plexu'a. It
very sloTvly reaches its permanent condition. At fixst it contains no
elastic fibres ; according to Paget, they may appear as long as twelve
months after its first formation. Lymphatic channels in it have been
particularly described by Yan der Kolk ; and nerves-fibres are said to have
been discovered. Bone is often formed where the part of the body
is one of those that naturally contain bone. In the cardiac valves,

amorphous calcareous matter may be deposited in large quantity. Both
adhesions and cicatrices have a strong tendency to contract, and this

may give rise to very serious consequences if vital organs are concerned.

But, on the other hand, adhesions sometimes after a long time relax and
soften, even if they do not altogether disappear. Paget cites the following

observation of Bichat's : a man had made from twelve to fifteen attempts
at suicide, at different times, by stabbing himself in the abdomen. In

the situation of the more recent woxmds it was found that the intestines

adhered to the parietes ; but the adhesions coi-responding with the older

ones were reduced to narrow bands, or had even become divided and
were hanging free. In cicatrices also a marked " loosening " may at

length take place. These facts, as well as the ultimate subsidence of

scleroderma, deserve to be borne in mind in reference to analogous
changes in internal organs, which we are too apt to regard as necessarily

p>ermanent.

Hitherto I have said nothing about the development of epidermis or of
epitlielium during the subsidence of inflammation, although it is a necessary
step in the process, not only after ulceration of the skin or of a mucous
membrane, but in many other circumstances. For on this question, the
most modem doctrine is one to which I hesitate to give my assent. That
the cuticle which ultimately covers a granulating wound always arises

in contact with pre-existing ejrddermis is well known ; Eeverdin's practice

of skin-grafting is an interesting illustration of it. But this fact by no
means necessarily involves the truth of the doctrine that epithelial cells

are always actually developed out of cells of the same kind; it would
be Cjuite explicable upon such a theory as that which Eindfleisch propounds
under the name of " epithelial infection," the existing epithehal cells

being supposed to influence the adjacent granulation tissue, so as to
lead its cells to grow into epithelium. However, on the basis of the
differentiation of the cellular elements of the embryo into three layers,

it is now taught by the most advanced pathologists that it is impossible for

leucocytes, which belong to the middle layer, to form epithelial cells, these
being constituents of the upper and lower ones. We shall see further on
that in relation to malignant tumours this question is one of the highest

importance.

With regard to the causes of inflammation in general little need be said

in the present chapter; they will be discussed hereafter in detail. But
it must be pointed out, that the analogy of the pathological processes

concerned, compels us to classify as inflammatory a large number of

affections in which we cannot directly recognise the operation of any
initant upon the vessels or the tissues, so that we have to fall back upon
thecretical conceptions of a more or less unsatisfactory kind. Concerning
the mode of origin of the large and important class of internal inflamma-
tions due to exposure to cold we know absolutely nothing. That cold often

excites pleurisy, pneumonia, myehtis, nephritis, and a host of so-called

cells or even cells with many nuclei, as teing generally discernible in small numbers in the
pus whicli is discharged from a wound or an abscess of not less than a week's standing.
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catarx'lial affections, is certain. But I am inclined to think that there is no

general principle to which their aetiology can be referred, and that the rela-

tion between these several diseases and their cause is different for each

one of them. A point of importance is that there are some organs and
tissues which, so far as we know, are not capable of inflammation as the

result of cold. This is the case, for example, with the brain; and, I

believe, it will be found to be so with the peritoneum likewise if one is

sufficiently careful to exclude all those forms of peritonitis which start from
the uterus, or from some other neighbouring structure.

There can be no doubt, however, that many inflammations depend only

in part upon the external cause that excites them ; the larger share of

their etiology belongs to what may be fairly termed a " predisposing

"

morbid condition of the tissue itself or of its blood-vessels. And it would
seem that this has an important bearing upon the way in which some
inflammations spread from point to point, and even from tissue to tissue,

without decrease in their severity. When an irritant is applied to any part

of the body its effects may extend for some little distance beyond, but their

intensity generally rapidly diminishes—unless, indeed, the resulting morbid
process belongs to a separate group of affections, which will presently be
described as " septic " or " infective." But many of those inflammations

which are less obviously traceable to an external cause diffuse themselves very

widely. For instance, we may find pleurisy complicated with pericarditis

or peritonitis, pneumonia leading to meningitis or to nephritis, and so on.

In one remarkable case, in which I made an autopsy, the patient, a boy,,

was admitted into hospital under Dr Taylor for what at first appeared to

be meningitis, but a day or two later the symptoms seemed rather to be
those of peritonitis. After death the oldest lesion was found to be a
chronic pericarditis, probably of three or four weeks' standing ; but in

addition there was acute pleurisy, diffused acute peritonitis, and equally

universal acute meningitis. I may add that in no part of the body
was there any trace of tiibercles, nor even any caseation. In such- cases

we have no reason to suppose that any specific infective agency has been
at work. To what can we attribute the spread of the disease, if not to-

the circumstance that its main cause was an unsound state of the affected

tissues altogether antecedent to irritation of them ?

We have seen that the characters of the morbid process lead us to

identify as inflammatory a number of affections which are by no means
obviously traceable to irritation of any kind. They also euable us to draw
a similar conclusion in another large group of cases, notwithstanding the
absence of most or even all of the so-called "cardinal" symj^toms. The
inflammations in question are what are termed chronic. No doubt Cohn-
heim is right in saying that the reason why they are so often unattended
with heat, or redness, or pain, is that their extent is so limited ; and we
may perhaps follow him in assuming that their prolonged duration is

chiefly due to the fact that the newly-formed vessels and tissues act as

causes of fresh irritation. It has often been said that there is great

difficulty in determining what affections should and what should not be
classed as chronic inflammations. But I think that this has mainly arisen

from the fact that until recently pathologists were strongly biassed towards
regarding the changes in question as either " degenerations " or " hyper-
trophies." Let me cite as examples arteritis deformans, with its termina-
tions in atheroma and in calcification, the fibroid thickenings of cardiac

valves, the secondary sclerosis of the spinal cord and of other nervous
tissues. The inflammatory nature of all these affections is now generally

allowed. As regards hypertrophies, however, it must be admitted that
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there is in reality no bouudary line between them and inflammation, at

least so far as the connective and the epithelial tissues are concerned.

I shall not in this work attempt to lay down rules for the treatment of

inflammation in general. The affections to which alone such rules would
apply almost all belong to the domain of surgery rather than to that
of medicine, so that I should be repeating to no good purpose what will

be found in full detail in surgical text-books.



TUBERCLE

Anatomy and histology of tubercle : views of Laennec, Bayle, and Louis : of
Virchow, Schiippel, and Ziegler—Tubercle a prod^ict of modified inflam-
mation—Infiltrating tubercle—Caseous and fibroid transformations of
tubercle—Koch's tubercle-bacillus—Result of experiments on animals

:

inoculation of tubercle : Perlsucht : infection by mouth and by lungs—
etiology of tubercle : spread of tubercle in the body—Course of acute tuber-

culosis— Varieties of chronic tuberculosis : phthisis pulmonum, laryngis et

ilei ; tubercular inflamm,ation of serous membranes : genito-renal tubercu-
losis ; Addison's disease ; tuberculosis of the lymph-glands and spleen

;

tubercular disease of joints ; multiple tubercle generally—Concluding
historical retrospect.

We find in the deadhouse that certain peculiar diseases, whicli affect in

turn almost every organ, agree in presenting minute rounded bodies whicli

are called tubercles, or tubercular granulations. But the relation of these
bodies to the diseases in question has throughout the present century been
a matter of never-ending discussion.

The importance of the controversy may be judged from the fact that
it concerns the most frequent of all fatal nialadies, pulmonary phthisis.

And in j^roof of the extent to which opinions have differed, the words
of Laennec in 1819 maybe contrasted with those of Niemeyer in 1867:
tiie former taught that "the existence of tubercles in the lungs is the cause,

and constitutes the true anatomical character of Consumption;" the latter,

that in the majority of cases tubercles, if found in the lungs after death,
"have been of recent origin and liave complicated the disease wben it was
already in an advanced stage." My own view is, and has always been, entirely

in accord with that of the older writer.

One great stumbling-block in the way of a right understanding of the
nature of tubercles lias been an imperfect observation of the changes in
appearance which they present in different stages of their formation.
In this respect Laennec was far more accurate than many who have
succeeded him. He described them as first " having the appearance of small
^emi-transparent grains, greyish or colourless, varying from the size of
a millet seed to that of a hemp seed. . , . Afterwards they gradually
increase in size, and as they do so they become yellowish and opaque, beginning
in the centre. . . . Several unite together to form larger masses, pale
yellow, opaque, and of the consistence of very firm cheese. ... At length
they soften and finally 'liquefy;' this change also begins in the centre, and
progressively approaches the circumference." The grey semi-transparent
granules were termed by Laennec "miliary tubercle ;

" to the yellow cheesy
masses he apj^lied the unfortunate name of " crude or immature tubercle.'

Louis, whom Laennec' s premature death left the leading pathologist of Paris,

limited the application of the word tubercle to the yellow opaque stage of it

;

his method of statement being that the grey semi-transparent granules
"undergo conversion into tuberculous matter." By subsequent writers the
«arly grey stage was ignored altogether. Perhaps they were influenced by the
misleading term " crude" tubercle, apj)lied to the yellow stage of it. At
any rate, they taught that the yellow material was deposited as such from the
blood.

VOL. I. 5
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Virchow, therefore, effected a most important reform of patliological

doctrine "when lie showed that a yellow cheesy substance, identical with
" crude " tubercle, may arise out of decaying matters of various kinds, from
simple inflammatory exudations up to sarcomatous and carcinomatous

growths : in other words that caseation is merely a mode of retrograde meta-

morphosis. Nevertheless, I think that Yirchow greatly underrated the

extent to which cheesy masses in the lungs and in other organs are really

of tuberculous origin. And one or two of the writers who have followed

him almost go so far as to deny that tubercles ever caseate at all.

A proof that grey and yellow tubercles may be stages of the same
morbid product is, as Louis long ago pointed out, that the successive

changes described by Laennec may often be observed to occupy definite

positions in the lung. Towards the base there are grey semi-transparent

tubercles ; higher up they are of opaline aspect and yellowish in their

interior ; higher still they are yellowish white throughout their entire sub-

stance. He might have added that they become larger and approach one
another more closely from below upwards, li^ow, since it is certain that

the upper lobe of the lung is almost always the earliest seat of tubercles, and
that they gradually spread downwards through the organ, the conclusion,

seems indisputable that they are first grey and aftenvards become
yellow. It is, however, also a fact that tubercles often undergo caseation

before they are large enough to be visible with the naked eje. Both in the

pia mater and in the liver I have repeatedly found tubercles of microscoj)ic

size, which were already opaque not only in the centre, but in the greater

part of their substance. It is*therefore quite possible that no grey tubercles

may be discoverable in a diseased organ, even when tuberculosis has been
rapidly destroying it. Again, another fact, which is still more important,

is that tubercles, instead of caseating, often undergo a different change,

which leaves them permanently grey. The earliest observation of tubercles

in this condition dates further back than the writings of Laennec himself.

A few years before the publication of his great work in 1827, another-

French physician, Bayle, had divided phthisis into different species, only the
first of which was termed by him "tubercular." To the second species

he gave the name of " Grranular Phthisis," and described the lungs as
" stuffed with transparent shining granulations, of cartilaginous natm-e and
consistence, never opaque, and without any tendency to soften." Now, it ia

a curious circumstance that those pathologists who (as we have seen) came
to regard a yellow cheesy condition as typical of tubercle, habitually spoke
of recently-formed grey tubercles as the " grey granulations of Bayle :

"°

for a perusual of the four cases of granular phthisis, related in detail by
that writer, shows clearly that in three of them at any rate, the disease was
of a chronic kind. Such a degree of hardness as he attributes to his granu-
lations is, indeed, inconsistent with their having been at an early stage of

their development ; and he also expressly mentions that they are sometimes,

pigmented or speckled with brilliant black dots and Hues, which will be
shown elsewhere to be characteristic of clironic tubercular affections of the

lungs and bronchial glands. In fact the gi-ey granulations of Bajie are

really tubercles which, instead of caseating, have undergone a fibroid,

change, which makes them persistently hard and semi-transparent.

Miliary tubercles, then, may be of three kinds :

1. Soft grey groMulations, always of recent foiTaation, and essentially

transitory in their characters.

2. Yellovj granulations, of either recent or old foiTaation, ten»ding, if

they undergo further change, to soften or liquefy.

3. Sard grey groMulatio^is, always chronic, and liable to no change,,

except pigmentation.
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Histological characters of tiibercle, according to different authorities.—
It may well be supposed that of late years histologists have had much
to say Avith regard to the nature of the tubercular process. But, for my
own part, I venture to think that their views on this subject a-re funda-

mentally erroneous, Their object has been to discover some micro-

scopical chai-acters which should serve to distinguish tubercular lesions

from all others. Thus Lebert many years ago thought that he had found

a specific "tubercle-corpuscle" in the yellow cheesy material which was at

that time taken for the typical form of the morbid product. Since

Virchow taught that this material is already in a state of decay and
degeneration, the search has been actively prosecuted in tubercles still

grey and recent. Virchow himself held that their histology is that of a

form of lymphoma. According to him individual tubercles are comparable

with the Malpighian bodies of the spleen. And, as he believed that they

are apt to arise where no such l5nnphoid structures are naturally present,

he regarded them as " hetero-plastic " new growths. Subsequent writers

further developed this view by insisting on the existence of a reticulated

stroma, such as belongs to other lymphomata. It was also suggested that

the true seat of tubercles was perhaps the interior of the lymph-channels

throughout the body, and that their cells might probably be formed by a*

proliferation of the lymphatic endothelium. On the other hand, Dr Burdon
Sanderson endeavoured, in 1868, to demonstrate in those parts in which

tubercles are most apt to occur, the normal presence of lymphoid tissue,

an overgrowth of which might lead to their formation, and thus really

render them " homoeoplastic."

But about that time the attention of histologists became drawn to

another element of tubercle, which has played a principal part in all the

various theories that have since been advanced with regard to them.

That very large cells are sometimes to be found in a tubercle has long-

been known ; Virchow himself had spoken of cells containing twelve

nuclei, or even moi'e. Langhans and Schiippel, however, now insisted on
the frequency of the presence of such bodies, and applied to them the

name Riesenzellen or giant-cells, which had previously been invented by
Virchow for similar f^lements occurring in certain sarcomatous tumours-
According to Dr Hamilton, whose papers in the ' Practitioner ' for 1880 are

illustrated by beautiful drawings, giant-cells occur with the utmost regu-^

larity in all tubercles. They are from ten to thirty or forty times larger than
the lymphoid cells, which are also present. They are sometimes placed in the

centre of a tubercle, sometimes laterally. When a giant-cell is young, it seems
to consist of a large mass of granular protoplasm, sometimes with many
nuclei in it, sometimes without them. As it grows older, the peripheral

part of it (the "periplast") becomes organised, and constitutes an almost
fibrous mantle-like sheath, in which great numbers of round or oval nuclei

may be perceived, and which ultimately gives off processes in continuity

with the reticulated stroma of the rest of the tubercle. Further on, Dr
Hamilton speaks of a tubercle as made up of one or more " giant-cell

systems." He imagines that even the "lymphoid" and "epithelioid"
cells which are found in the tubercle have originally been connective-tissue

nuclei, which have become detached and thrown off into the meshes of the
reticulum. But I must confess that, without attempting to challenge the
accuracy of Dr Hamilton's observations, I cannot help thinking that there
is much that is artificial in his descriptions. Histologists, indeed, are by
no means agreed as to the origin of the giant-cells of tubercle. Dr
Hamilton's view is that each of them arises by the progressive growth of a
single large connective-tissue element. But Schiippel himself attributed
them to the coalescence of leucocytes in the interior of capillary vessels.
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And both Dr Klein and Julius Arnold have recently stated that they may
be produced by the fusion together of a number of epithelial cells, of which
the nuclei persist. If such opinions are correct, it is of course impossible

that giant-cells can possess the significance in regard to the development of

tubercles which Dr Hamilton and others would assign to them. I suspect

that in this instance, as in so many others, a striking name has conveyed a

false impression as to the dignity and importance of the thing to which the

name is given. And, after all, it must be remembered that giant-cells are

very far from being as conspicuous or as easily demonstrable elements of

a tubercle as they are of a "myeloid" sarcomatous tumour.
Again, the conception of giant-cells as the essential and distinguishing

elements of tubercles has of late years been rudely shaken from another
side. I have already quoted at p. 61 the experiments of Ziegler, who has
shown, what had been to some extent recognised before him, that giant-cells

are formed in ordinary inflammatory exudation, dui'ing the course of its

"organisation" or development into tissue. I did not then mention that
Ziegler's researches were undertaken with the special object of throwing
light upon the structure of tubercle, and upon the relations between tuber-

culosis and inflammation. Such, however, was the case. Moreover, nodules,
having the histological characters of tubercles, but of microscopic size, had
ah'eady been found by other observers in places where their presence certainly

would not have been expected. I do not now refer to Koster's discovery of

tubercles (sometimes visible even by the naked eye) in the granulating
tissue projecting into the interior of diseased joints ; nor am I alluding

to Friedlander's statement that similar bodies are constantly present in

lupus and in the walls of scrofulous ulcers of the skin : for all of these
affections are believed to bear a more or less close relation to tuberculosis.

But it is imj^ossible to say the same of certain other lesions in each of which
Friedlander or Koster or Cohnheimhas found microscopic tubercles. Among
them are a shallow ulcer of the os uteri in an old woman who died of

apoplexy, the stroma of a cancerous tumour, the floor of a phagedsenic
chancre, and bands of adhesion in the pleura or in the peritoneum. Fried-

lander, indeed, maintains that all such cases are examples of a " local

tuberculosis," compai'able with a scrofulous testis, or even with a pulmonary
phthisis, wliich does not happen to lead to a general outbreak of tubercles.

But it seems to me that this is to take a very strained and partial view of

the facts.

Prohahle connection of tubercle ivith inflammatory exudation.—The general
conclusion which I wish to draw from all these observations with regard
to the histology of tubercle'is, that there is nothing in them to prevent
our accepting the doctrine that Tiiberctdosis is a modification of the in-

flammatory inocess, if such a doctrine should commend itself to us on
other grounds. Some of the reasons which have led me for one to accept it

will be stated further on. My present object is to point out that it seems
to afford the only possible solution of a difficulty which histologists regard as
insuperable, but which I am sure cannot be really so. I have already
referred to Niemeyer's rejection of the opinion that tubercles are an essential

feature of pulmonary phthisis. Now, the fundamental fact upon which his

teaching was based was the microscopical obseiwation that in many specimens
of phthisical lungs the morbid process which precedes the occurrence of
caseation is not the development of a lymphoid tissue, but a filling of the
alveoli with epithelial cells, or in other words, a " catarrhal pneiimonia."
He accordingly declared that in reality a chronic catarrhal pneumonia, ending
in cheesy infiltration, constitute the primary anatomical lesion in many cases

of phthisis. His opinions have since been adopted by many other patho-
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legists. Dr Hamilton, for example, asserts that dry yellow nodules, such

as were described in the lungs by Laennec, are generally nothing but patches

of catarrhal pneumonia ; bodies having an aspect similar to that of a

tubercle, but as large as millet seeds, usually (he says) prove to be groups

of air-vesicles affected with catarrhal pneumonia. Now, when I come to the

chronic form of pulmonary disease I shall bring forward the evidence which
has always led me to maintain the unity of phthisis and its essentially

tubercular character ; and, indeed, this view seems to have been finally

established by Koch's observations with regard to the bacillus of tubercle,

to which I shall refer in the present chapter. But it is the greatest possible

mistake to suppose that the cases in which catarrhal pneumonia must be
separated from tuberculosis can be limited to those of phthisis, if the sepa-

ration is to be made at all. On the contrary, the principal point on which
Dr Wilson Fox insisted in opening the discussion on tubercle at the Patho-
logical Society in 1873 was that, in the disease known as acute tuberculosis,

occurring in children, granulations " composed of epithelial proliferation
"

are generally found in larger numbers than those made up of lymphatic
cells. And in that very year a German observer, Hering, actually went so

far as to declare that the ordinary fatal miliary tuberculosis of the lungs
ought to have its name changed into that of an acute disseminated catarrhal

pneumonia. But this would, after all, leave the difficulty untouched

;

because, as Dr Fox pointed out, granulations made up of an interstitial

small cell-growth are generally also present in such cases, and some granu-

lations consist partly of one kind of elements, partly of the other. More-
over, it has recently been shown by Julius Arnold that precisely similar

epithelial changes occur in the liver and in the kidneys, as in the lungs,

when affected by acute tuberculosis; and Gaule has demonstrated a caseating

catarrh of the seminal tubules in the so-called scrofulous disease of the

testis. Now, if the tuberculous process be regarded as a modification of

inflammation, it is, I think, possible to solve the difficulty without giving

up the use of the term tubercle, and without ignoring the important distinc-

tions that undoubtedly exist between ordinary inflammatory affections and
those that are tuberculous. In speaking of catarrhal inflammation (supra, p.

66) I have already pointed out that its relation to the inflammatory process in

general is still imperfectly understood. But at least this is certain, that the

same kind of irritation which in most other tissues leads to an exudation of

leucocytes, causes, when applied to epithelial tissues, an overgrowth of

epithelial cells. Ziegler has thrown out the very plausible suggestion

that a tubercle owes its rounded form and its definite size (varying only
within rather narrow limits) to the fact that it is produced by the circum-

scribed action of an irritant of but slight intensity upon the spot wliich

afterwards becomes its centre. And he contrasts the effect of such an
irritant with the far more powerful operation of a septic particle, such as

gives rise to a miliary abscess. Now, it is, I think, easy to conceive

that whereas the circumscribed irritation of a minute area of connective

tissue shall result in the formation of a granulation made up mainly of

leucocytes, the same kind of irritation applied to an epithelial area shall

cause a granulation consisting of epithelial cells. The two bodies may differ

completely in their histology, and yet we may be quite right in giving both
of them the same name. This is what T meant when I said that the views of

histologists with regard to the subject of tubercle seemed to me fundamentally
erroneous.

Specific character of hibercular inflammation : infiltrating tubercle.—
The conception of tubercle which I have unfolded in the last paragraph
is one which I have now for several years past taught in my lectures on
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pathology. Koch's discovery of a tubercle-bacillus appears to me to supply

exactly the "irritant of but slight intensity " that is needed for the theory.

The slow growth of this organism, to which Koch himself draws attention,

accounts for the fact that the morbid process which results from its action is

so much less acute than infective inflammations in general, with which
tuberculosis must henceforth be regarded as comparable. I cannot doubt
that the other " Infections-Geschwiilste " of Hebs and Cohnheim, syphilis,

glanders, leprosy, are also to be looked upon as modifications of inflamma-

tion, so far as concerns the pathological process which arises from the

specific virus of each of these diseases.

It is not the least of the advantages of this view of tubercle that it

enables us to understand how an affection (whether of the lung or of any
other organ) may fail to present the characteristic granulations, and yet be
really tuberculous. Laennec long ago described what he termed a tuber-

culous "infiltration of the lungs," considerable portions of the pulmonary
tissue becoming solidified by a greyish and semi-transparent, or by a paler

and yellowish white material ; either without any previous development of,

distinct tubercles, or around tubercles already formed. Subsequent
observers have very generally declared such lesions to be "pneumonic."
But, for my own part, I am prepared to maintain that in their

naked-eye characters these " infiltrations " differ altogether from anything
that is seen in ordinary pneumonia. And it has always appeared to me
a striking point that, even when the growing edge of a patch of pinkish

grey infiltration appears quite homogeneous, one often finds that the less

recent parts of it, where caseation is commencing, show yellow granulations

corresponding exactly with tubercles in size and in general appearance. Now,
it is easy to see how a uniform consolidation should result from the irrita-

tion set up by bacilli if they happen to be scattered very close to one another
through the pulmonary tissue. Again, in speaking of tubercular meningitis

I shall have to point out that in association with an acute tuberculosis of

other organs an affection of the membranes of the brain is not infrequent,

of which the characters seem to be those of a simple inflammation, no
tubercles being discoverable. In such cases, the presence of recently-formed

tubercles elsewhere appears to me to render it almost certain that the menin-
gitis must be essentially of the same nature.

Caseation of tubercle.—Another peculiarity of tubercular lesions, which
is I think scarcely less characteristic than the presence of the granulations

themselves, is their tendency to easeate. It appears to me that pathologists

since Virchow have generally been far too ready to assume that caseation is

of frequent occurrence in affections that are merely inflammatory. It is of

course indisputable that the pus contained in a serous sac or in a large abscess

may, and often does, diy up into a cheesy mass. The same thing is observed

in the crypts of the tonsils, in the csecal appendix, and in other mucous
pouches, with which, perhaps, the alveoli of the lungs may fairly be compared.
It is also seen in the walls of arteries when they become atheromatous.
But it appears to me to be a very important circumstance that in every one
of these instances the inflammatory exudation which caseates is more or

less beyond the range of the blood-vessels. Is it a fact that simple inflam-

mation ever leads to caseation in the substance of a vascular solid organ

—

in the liver, or in the spleen, or even in a lymph-gland—unless a definite

abscess has been formed ? Such an occurrence is commonly spoken of as if

it were the most natural thing possible. But I think it is difScult to

find instances of it that will bear hostile criticism. It seems to me that
in a healthy person inflammation generally runs its course so as to leave

no debris behind it, except, indeed, when an abscess forms and fails to
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discharge itself. As regards the spleen and the lymph-glands, I shall

have to discuss this question again when I come to speak of the diseases

of those organs. In the solitary follicles of the intestine it used to be sup-

posed that caseation was often met with, quite independently of the tuber-

culous process, but my own observations have taught me that it is scarcely

ever seen unless other parts of the body contain tubercular ' lesions. One
of the most typical features of tuberculosis seems to me to be the presence
of spreading ulcers in cavities, with yellow walls of definite thickness, the
substance of which regularly undergoes caseation almost as soon as it is

formed. Wherever such an appearance is formed, whether as a pulmonary
vomica, or in the liver, the kidney, the prostate, or the testicle, I believe that it

may safely be set down as tuberculosis.

Those pathologists who have recognised that caseation is especially apt
to occur in tuberculoiis lesions have commonly attributed it to the absence
of blood-vessels in tubercles. Thus Virchow's comparison between tubercles
and the Malpighiaii bodies of the spleen was objected to, and with justice,

on the ground that the latter contain capillaries. Every museum of mor-
bid anatomy contains injected specimens of phthisical lungs, from which
it aj)pears that not only isolated tubercles, but also patches of caseous infil-

tration are absolutely non-vascular. No new vessels seem to be formed in
them, and the pre-existing vessels of the pulmonary tissue undergo oblitera-

tion. The further process of softening and liquefaction, by which vomicae
are formed, appears to be essentially of a chemical nature.

Fibroid transformation.—But in many cases, as I have already mentioned,
iubercles, instead of caseating, undergo fibroid transformation by their cel-

lular elements developing into fibrous tissue. What determines them to take
the one course rather than the other is as yet uncertain ; but it would seem
that caseation is less frequent in proportion as the age of the patient is older.

In organs other than the lungs, comparatively little is known about " fibroid
"

tubercles. But Schiippel has demonstrated their occurrence in lymph-glands,
and has shown that the reticulated stroma grows at the expense of the cells,

and is converted into a transparent, almost homogeneous, indistinctly fibril-

lated material. And Rindfleisch has recorded a remarkable specimen of
fibrous tubercles in the great omentum. The occurrence of a similar change
in a tubercular infiltration is, I believe, the origin of the affection which is

known as fibroid phthisis. Even in such cases, there seems still to be a deficient

vascularisation ; for Rindfleisch has insisted on the impossibility of forcing

injection into the interior of indurated masses in the lungs, and contrasts

their state with the abundant supply of vessels to the newly-formed connec-
tive tissue in cirrhosis of the liver and in granular diseases of the kidney.
No writer has laid more stress on the fibrous transformation of tubercles

than Dr Hamilton, who, indeed, declares that the natural ultimate destiny
of these bodies is to become little fibrous tumours, and that many of the
so-called cirrhoses of organs, both in children and in adults, are in reality

the remains of outbreaks of tubercle.

Thetubercle-bacillus.—In the 'Berliner klinische Wochenschrift' for April
10th, 1882, Dr Koch made known the very important fact that he had dis-

covered bacilli in the tubercular diseases of man and of animals, and that he
had succeeded in cultivating these bacilli upon the coagulated serum of blood,
and had been able to set up tuberculosis in healthy animals by inoculating

the cultivated products. The organisms themselves he described as in length
-equal to a quarter or half the diameter of a red blood disc, and in breadth one
fifth to one sixth of their length. When prepared by a particular method
of double staining they retain a blue colour, whereas nuclei and other tissue

• elements appear brown. This not only facilitates their recognition, but also



72 INFECTION OF TUBEECLE—AETIPIOIAL TUBERCULOSIS

serves as a point of distinction "between them and all other kinds of bacilli,.

except those of leprosy, which, indeed, resemble them very closely, and only

differ in being still more slender and in having pointed ends. The bacilli of

tubercle while lying in the living tissues, produce spores which are oval in

form, from two to four in niunber, placed at equal distances in their length.

When grown upon the coagidum of blood-serum, the organisms become
aggregated together into flat, scale-like masses, hardly as large as poppy
seeds, which can be lifted off entii'e, and which are so fiiTu that it requires

some force to break them up. Theii* development takes place very slowly,

about ten days elapsing after infection of the coagulum before any change,

is discoverable. Another condition necessary to their growth is a uniform
temperature of 86°—106° F.

Koch does not think that previous observers who had described micro-

cocci, or even rod-shajjed bodies, in tubercle, had seen the same organisms
which were discovered by him. They are not generally present in large

numbers, except where the tuberculous process is recent and active ; if it is

slow, they are often to be found only within the giant-cells, perhaps one or two
in each cell. They appear to possess no power of spontaneous movement.

The cases in which Koch found his bacilli were the followiug : (1) Eleven
cases of miliary tuberculosis. In miliary tubercles of the luugs they were
never absent, but in those which had caseated they often existed only at the
edges. They were present, too, in miliary tubercles of the spleen, liver, and
kidneys, and in great numbers in the grey tubercles of basal meningitis.

And they also occurred in the cheesy bronchial glands from the same cases.

(2) Twelve cases of caseous bronchitis and pneumonia. (3) One case of
f^olitaiy tubercular tumour of the brain, the bacilli lying within giant-cells

contained in the tissue immediately surrounding the cheesy mass. (4) Two
cases of intestinal tuberculosis. The bacilli were present also in the corre-

sponding mesenteric glands. (5) Two out of three cases of freshly

extirpated scrofulous glands. (6) Two out of four cases of fuugating
inflammation of joints.

Previoiis exioeriments on the artificial production of tubercle.—Koch's
discovery constitutes the fiiial link in a chain of evidence which has
been long accumulating, and which places tuberculosis among the specific

diseases. In 1865 a French observer, M. Yillemin, made known a
fact, which roused the gi'eatest jDossible intei-est in the medical world : he
found that in certain animals, particularly rabbits and guinea-pigs, tuber-
culosis could be set up by the inoculation of tuberculous matter from the
human subject. His experiments were soon rej)eated in this country by
Mr Simon, Dr Sanderson, Dr Wilson Fox, and others. Tubercles from the
pia mater or from serous membranes, caseous substances from the lungs of
phthisical patients, even the sputa yielded by such patients during life, wei'e

introduced beneath the skin of animals. These were afterwards killed, or

were allowed to die of the disease which followed the operation and generally

proved fatal in from six to ten weeks. It was then found that pus or a
dry cheesy substance had been formed at the seat of inoculation, and that
bands of induration extended away from it into the adjacent subcutaneous
tissue. The lymph-glands in the neighbourhood were enlarged and caseous.

Nodules of various sizes were present in the lungs, the liver, the spleen, and
the peritoneum. These resembled tubercles both to the naked eye and in

their histology. They consisted of a grey, semi-transparent material, which
undei-went caseation from the centre outwards. The infective character

of the process was further shoA\-n by the fact that matter taken from the
body of an animal after death was capable of setting up the same disease in.

other animals.
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After a time, hoAvever, certain observations were made wliicli seemed to

alter completely the bearing of these experiments. Dr Sanderson found that

in guinea-pigs an "artificial tuberculosis" arose after the inoculation of pus

from the secondary abscesses of pyaemic patients, or even after the mere
introduction of a clean seton of unbleached cotton. Dr Wilson Fox in-

dependently arrived at a like result by inoculating guinea-pigs with pieces

of putrid muscle, or mth vaccine lymph. In G-ermany Cohnheim and
Friinkel introduced into the peritoneal cavity of animals of the same species

portions of new growths, pieces of healthy organs from the human body, or

even bits of charpie or gutta-percha; and they succeeded in setting up a

tubercular process not only in the serous cavity itself, but also in the lungs

and in the liver. It even iiapjiened that guinea-pigs in which incisions were
made, without any injection, perished afterwards with inspissated abscess at

the seat of injury, and with miliary tubercles in their organs ; so that it

became necessary to give up experimenting upon such animals, and to have
recoui'se to dogs, as not being liable to be made tuberculous by trifling

wounds. But, after injecting into the jugular veins of these dogs pus from
guinea-pigs which had themselves been inoculated with non-tuberculous

materials, it was found that the dogs likeAvise became the victims of miliary

tuberculosis.

These observations fitted in perfectly with a theory of tuberculosis

which had been proj^ounded a few years before the publication of Villemin's

experiments, but which at the time had attracted little notice. In 1857,

Buhl, of Munich, had suggested that in the human subject acute miliary

tuberculosis was due to the absorption into the blood of caseous matters
from non-encapsuled yellow tubercles, or from pulmonary cavities not
surrounded on all sides by dense fibroid tissue. Indeed, a similar opinion

had been expressed earlier still by Dittrich, of Erlangen. It afterwards

became the fashion to regard tubercle as always a secondary product, the-

origin of which was sought for in " caseous foci," of which the formation
was supposed to precede, in all cases, the development of tuberculous
lesions. In ordinary cases of phthisis it was thought that a catarrhal

pneumonia, with secondary more or less extensive caseation, was the earliest

change, and that this might go on for a great length of time before any
tubercles made their appearance, so that perhaps the disease might become
tubercular only at its very end. Such a view was of course in entire

accordance with the teachings of Niemeyer already referred to (pp. 65, 68).

The acute tuberculosis of children was traced back, in a large number
of instances, to a simple intestinal or bronchial catarrh ; this was sup-
posed to lead first to swelling of the corresponding abdominal or thoracic

lymph-glands, and then to their caseation ; and when once caseation had
commenced the conditions for the development of tubercle were assumed
to be present. Dr Hamilton has recently maintained this doctrine with
great vigour ; he imagines that in the process of caseation some material,

probably a ferment, is elaborated, which acts as an irritant upon the tissues

to which it is carried. Now, I have always taught that such a theory of

tuberculosis is altogether inconsistent with the broad facts of human
pathology, whatever might be its application to the "artificial tubercu-
losis " of animals. Nothing is more certain than that, in man, the inspis-

sated pus of a common abscess, or the caseous matter of an atheromatous
artery, or of a degenerating new growth or gumma, does not produce tuber-

culosis. The few cases that have been recorded as illustrations of such
an occurrence serve, by their rarity, to tell against the conclusion they
are intended to support. Thus Dr Murchison some years ago exhibited

at the Pathological Society a specimen in which a simple ulcer of the

duodenum (an affection generally entirely free from all trace of caseation)
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liad been followed by tubercular disease in the lungs. Is there tlie smallest

reason for supposing tliat this was anything more than an accidental

coincidence ? Dr Hamilton insists uj)on a case in which a woman died,

Ihirty-three days after her deliveiy, of general mihary tuberculosis. She

had been attacked by a rigor on the seventh day, and her symptoms were

at first mainly those of peritonitis. In many places, says Dr Hamilton,

more especially behind the uterus, the peritonitic fibrinous effusion had
become caseous, and here and there softening had occurred. And he assumes

that this was the starting-point of the tuberculosis. But it seems to be

very doubtful, according to observations which we shall presently find to

have been made by Cohnheim with regard to the rate of development of

acute tuberculosis, whether it would have been possible for the process to

have run its course within twenty-five to twenty-six days, even supposing

that the tuberculous " ferment " became "elaborated" at the very moment
wh^n the peritonitis first began. And, after all, there is not the slightest

difficulty in supposing that the woman's illness was, from the first, an
.acute tubercular peritonitis, forming, as so often happens, the clinically

obvious part of a more widely diffused miliary tuberculosis. I must there-

fore repeat that cases of acute tuberculosis in man, attributable to infection

from non-tubercular lesions, are so scarce that it is impossible to attach

.any significance to them.
Meantime, however, it has turned out thab the experiments which

were supposed to prove that tuberculosis could be set up in animals

by the inoculation of non-tuberculous matters had been misinterpreted.

Klebs showed that in all probabihty they were vitiated either by the

.accidental presence of the specific j^oison of tubercle at the time when the

operation was performed, or by the wound becoming infected with it after-

wards. Cohnheim has since frankly acknowledged that, having repeated

his investigations both at Kiel and at Breslau, he has utterly failed to obtain

the same results as before ; and he is now among the warmest supporters of

the specific nature of tubercle. On referring to Dr Wilson Fox's observa-

tions I find that all the animals which were inoculated by him, whether with
tuberculous or with non-tuberculous substances, were placed in a single

house, so that it was quite possible for them to have infected one another

accidentally. Moreover, Dr Fox himself points out that tuberculosis was
produced with far more certainty by the inoculation of tubercle than by
the other methods which he employed.*

Cohnheim has since made a further advance, by showing that in rabbits

.and in guinea-pigs tuberculosis has a tolerably definite period of incuba-

tion: from fourteen to twenty-one days. When a minute fragment of

tuberculous matter is introduced into the anterior chamber of a white

rabbit's eye through an incision in the cornea, the slight reaction which
.arises after the operation quickly subsides, provided that the tubercle is

perfectly fresh. The fragment can now be seen through the transparent

cornea, and it diminishes in size day by day until it may altogether vanish.

Then, at the end of the period of two or three weeks, an eruption of

small transparent grey granulations apx^ears on the iris. Afterwards they

-caseate, and a destructive inflammation of the whole eyeball often results.

Ultimately the animal may die of a general miliary tuberculosis, in from
five weeks to three months, or later ; or the diffusion of tubercles may be

* [At a meeting of the Pathological Society, on December 4th, 1883, Dr Fox stated

that at his request the experiments referred to in the text had been recently repeated by
Dr Dawson Williams. The details of this series of experiments v/ere stated, with the precau-

tions against accidental infection : the results were absolutely negative. Dr. Fox mentioned
•some possible sources of fallacy in his first series of inoculations, one of which was that

^suggested above by Dr Fagge.

—

Ed.]
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limited to the lungs or to the peritoneal cavity ; oi% lastly, there may Ibe no
development of them in any organ outside the eyeball.

To complete my account of the experimental study of tuberculosis in the

lower animals, I have to describe two sets of observations, of which the

object has been to illustrate certain methods by which the specific viras of

tulDercle may be supposed to make its way into the human body.

(1) One of them relates to the disease of cows and oxen, which is known
in Grermany as Perlsucht, and which is now admitted by most observers to

be identical with tuberculosis, although the moi'bid appearances, as seen by
the naked eye, differ considerably from those with which we are familiar in

man. It is a chronic affection, which may run on for some years without
impairing the animal's health. In fact, milch cows, particularly older

ones, afford almost the only instances in which any symptoms appear
during life : these are chiefly cough and wasting. It appears that animals
thus affected are often sold to the butcher, so that beside the risk of

drinking their milk during the early part of their illness, there is the

further risk (at least to the poor) of actually eating the diseased tissues,

perhaps concealed in sausages. The frequency of Perlsucht may be judged
from the fact that at Augsburg 2 per cent, of all cattle slaughtered were
proved to be tuberculous, and of cows as many as 6 per cent. Its experi-

mental propagation in other than bovine animals has been studied by Grerlach,

Klebs, Orth, and others. Not only have pigs, lambs, rabbits, and guinea-pigs

been successfully infected by the milk from diseased cows, but a like result

has been attained by feeding animals with portions of the affected tissues

removed after the cows were slaughtered, and also by inoculating them
beneath the skin with such materials. Klebs found that even boiling the

milk did not, in two experiments, render it inert. A further step in the

investigation has been taken by Bollinger, who thinks that a broad distinc-

tion can be drawn between the Herbivora and the Carnivora as regards their

liability to be affected with tuberculosis through the alimentary canal ; he
supjDOses that animals of the latter kind secrete a gastric juice which has a
more active power of destroying the virus. Man, as an omnivorous creature,

ought (like the pig) to occupy an intermediate position.

One is strongly tempted to find in these experiments an explanation of

the frequency of mesenteric disease in children, in whom milk forms so

important an article of diet. But it seems to be a difiicu.lty that no one
has yet noticed the epidemic prevalence of the disease in the inmates of a

nursing establishment, or among the children of the customers of any
particular dairyman. The only approach to such an observation that I

have met with is one recorded in 1878 by Dr W. H. Spencer, of Clifton.

More than twenty boys in an industrial school fell ill of what was supposed
to be enteric fever. Most of them recovered, but four died ; and in each
fatal case the organs were found to be full of tubercles. It is, however, to

be observed that in every instance caseation of bronchial glands was present,

which could not have occurred within the duration of the illness of the

boys, this being only three or four weeks.

Dr Creighton has recorded several cases in which he believes that post-

mortem appearances found in the human subject justify the conclusion that

the disease was derived from the cow. His point of view, however, is that

Perlsucht, or bovine tuberctilosis, is not identical with the tuberctilosis

which chiefly occurs in man, and that it will henceforth be possible to

separate by certain characters cases having such an origin from those which
may be regarded as proper to the human species. And he cites Gerlach as

having stated that in some of the animals that were infected by him from
the cow the " peculiarity of Perlsucht was unmistakable." In addition to

there being grey translucent tubercles, like those which are seen in man
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aud in a;f'es, the chai'acters on Tvliieh. Dr Creiglitou relies are tlie follow-

ing:—Til-:' peritoneum and the pleura present round or oval nodules, of the
size of lentils, scinietinies pendulous, sometimes connected with one another
1?T fibrous L-ords, ^L'metini'-:-s ticir avA cohering together so as to resemble
the i;lu':-k^vr-.i-':l lu tl>^ surf a:-:- ^'f a }/;>ud. In the lungs there may be soft,

whitish masses up to the size C'f a wahiut, some i-ound, others wedge-shaped
and like infarctions. Thf se organs may also hare in their interior closed
smooth-walle'l cavities, giving tlif-iii s^jmewhat the apyi-i-arance of a ciimip^et.

It is to be 'observed that must ^'f the cases in which IJr Creighton found
such bi'si'jns C'ccurrd not in i:-hiL;lren. but in a^lults of aU ages. Now, I
must Lxufess that the prospect of our Ijeing able in future to distingmsli
from other cases of tubercttlosis in m.an such as are oii bovine origin, does
not seem to me to be promising. But even if what Dr Creigliton terms the
" structuxal -mimicry of infection" really g^'cs so far as to give special
characters to b'Ovine cases, it yet wc.uld not follow that the two diseases are
fundj.mL-nTally .listiuL-t. Ivci'jh f.jiiivl his I'acillus in ten cases of Perlsucht,
chiefly in the interior of gdant-cells siu'rotinding the calcified nodules in the
lungs, but also in the bronchial and even in the mesenteric glands.

(

"2 ) The other set of esperim-r'nts was made by Tappeiner, in order to
determine whether tuberculosis cjuld be induced in animals by the inhalation
of the sputa of phthisi^-al patients diffused in the air as a spray. His method
was to employ six grammes of the sputa at a time, and the inhalations were
continued for six hciurs a day during fourteen days in succession, the
animals being plac-ed fur the purpose in a narrow wooden bos. Dogs were
used in tliis in^|uiry, and the earliest period at which tubercles were found
in the lungs after the commencement of the inhalations was on the twenty-
third day. In no single instance were the results negative.

Searing of the above expenments on liuraari pafJiology

.

—If we nc'W turn to
consider the beaiin^r of these expirrimental observations upon tul'-ji-i/ulosis,

as it is S'-'r-n in tlie human s-ii"ip:-i:t. -v^^ shall, I thint, bt driven tu the
conclusion that tli'^y ar-j ar^pli^'alO;. ,:,iily vritliin very naiTOW limits.

There are two questiuns i;- b-i- dis^-issed, which must be carefully
kept apart, althou.'h th-y r.rv L^fi-n -M-rifounded together. One concerns
the etioLjgy of tnberL-ular di^-t--:'.-. the other refers to the way in which
tubercular lesions spread through the budy

(a) As to tJie origin of tuherde.—The view that infection from without is

the most essential jjart oi the (etiology of tiihercidar diseases seems to me to
be altC'gether inconsist-rnt with chnical observation. It is in regax'd to
phthisis tliat the matter has I'l-en most fully worked out, and I must not
anticiijate the UL-j-urit -A the c-au-us yl that dis^-ase which I shall have to
give whfu I L-'jrne !•:< dusc-ribt- it. But I may briefly state that there is the
clearest evidence that phthisis does not ordinarily spread from patients to
other pati'.r:its, ca- t' rdaticus. nur-t-s, r.r medi^-al men. On the other hand,
it has b-Tn pruvt.-! that its pr-val-ii'^e is greatly augmented by such con-
diti'iius as C'vercrL'wdiriQ- an 1 'b-i-L-tive ventilation, and also by exposui'e to
cold and Avet, an^l l^y 'lamrne-s '.f soil. Overcrowding and defective venti-
lation may b- -up't-j^ed to act by lowering the general health. But it is

difficult to svr li'jv.- expC'Sure t-:' 'juld and wet can induce the disease except
by their lia'jility t':i set up catarrhal affcL-tic'ns of the pulmonary and
bron.jhiul tissues

; and I am disposed to think that this must also be the
modus optrandi cf dampness of soil. I believe, too, that the affections of
the lungs which are due to the inhalation of dust are really tubercular, and
not (as is generally taught) of a different nature. Again, hereditaiy
transmission plays a vcry important pari: in the aetiology of j^hthisis.
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It is not easy to frame a theory of the aetiology of tubercular diseases

Avhich shall accord with these facts. There are probahly great diflfereuces

in the susceptihility of different persons to the virus, or, perhaps more
correctly speaking, in the resistance which they offer to it. And, notwith-

standing the enormous mortality from phthisis and the affections allied

to it, I cannot doubt that this resistance is far greater in the human subject

than in the rabbit or in the guinea-pig. For one must remember that those
who die of tubercular diseases have commonly lived for several years,

during which time they have most likely been exposed to tubercular
infection again and again. It is also necessary to admit that this resist-

ance varies in the same individual at different periods, and that it is not
absent even among those in whose families phthisis is hereditary. Other-
wise we should find that when one member of such a family was attacked
by the disease it would quickly spread to other members. Now, the fact is,

that even if several brothers and sisters die in succession, their illnesses are
usually separated by considerable intervals of time. But the principal

difficulty is to understand how an affection that is associated with the
growth of a bacillus can bear any relation to causes which might be expected
to set up a simjjle inflammatory process. One possible solution is that the
microzyme may be so widely diffused that it is continually finding access to

the body, but that it fails to implant itself there until the local resistance

of the tissues happens to be lowered by the occurrence of inflammation in

it. But this seems to be inconsistent with Koch's statement that the bacillus

cannot grow unless the temperature is above 86° F. Cohnlieim aj^pears to
think that the bacillus may remain latent in the body for an indefinite time
until some accidental circumstance calls it forth into active growth. He even
imagines that the hereditary transmission of phthisis means the direct

transference of the tubercular virus, either in the spermatozoa or in the
ovum, as vii-us is transmitted in the case of the pehrine of silkworms. But
it seems to me that there is a third possibility, namely, that under
certain unknown conditions the occurrence of what is at first a simple
inflammatory process may cause microzymes already existing in the body to

acquire specific properties that they did not previously possess, and to

convert the simple inflammation into a tuberculous one. For this hypo-
thesis there are abundant analogies among the acute infective inflammations
of wliich an account has already been given.

(Jb) As to the spread of ac^de tuberculosis.—Let us now pass on to

consider to what extent the recent experimental observations upon tubercle

throw light upon the mode of spreading of tubercular lesions within the

human body. It is, I think, impossible to deny that they clear up very
many of the difficulties which surrounded this part of the subject.

An acute general miliary tuberculosis, with its myriads of minute
centres of tissue-irritation, is hardly explicable in any other way than by
the dissemination throughout the blood-stream of minute particles of the
tubercular virus in the form of bacilli or of their sjDores. Buhl himself

failed to find a caseous mass which, on his view, could have been the
starting-point of general tuberculosis in no fewer than thirty out of three

hundred cases ; and this notwithstanding that he accepted as satisfactory

such lesions as a small embolic plug in an organ, or a degenerating
purulent exudation in a serous cavity. The probability now seems to be
that the real starting-point is often a very recent patch of tubercles which
happens to be so situated that an infection of the blood-stream is a necessary
result of its presence. Thus, for instance, Weigert discovered, in many
instances of acute tuberculosis, a caseous mass of tubercle, growing into

the interior of a pulmonaiy vein, by extension from the pleura, or the
bronchial glands, or the mediastinum. In quoting this obsei'vation, Cohn-
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heim alludes to Ponfick's cases of tuberculous infiltration of the vail of the
thoracic duct as another possible source of blood infection : this, however,

is a very rare lesion.

But it must not be supposed that the growth and the distribution of
tubercles, when they are ever so widely scattered throughout the body, are

regulated solely by the way in which the bacilli are disseminated through
the blood-stream. There seems to be a curious difference between the

artificial tuberculosis of animals and the disease as it is seen in men witk
respect to the distribution of the tubercles. In the former affection they are

found beneath the pleui'al surface more abundantly than in the substance

of the bmg, and Dr Sanderson speats of them as having sometimes the

form of blunt cones. In both respects artificial tuberculosis resembles the

two other great examples of tissue infection by the blood—pyaemia and
maligTiant tumour. A thii'd point of similarity between the three affec-

tions is that in all of them the liver fonns a conspicuous seat of the

secondary lesions. In artificial tuberculosis Dr Sanderson seems to have
found tubercles in the liver more often than in the lungs, but Dr Wilson
Fox observed little difference between the two organs in this respect. On
the other hand, in the general miliary tuberculosis of man the hver is

much less frequently and less obviously aflected than the lung, although
no doubt the microscope shoAvs that hepatic tubercles are far more often

present than used to be supposed. In the lung itself the tubercles are not

more numerous beneath the pleural surface than elsewhere, and they do not

possess the conical or wedge-hke form. But, further, in many if not in

most cases of acute tuberculosis, the distribution of tubercles in the lung
is such as to show clearly that the proclivities of the affected tissues play

a part in determining it. In the upper lobe the tubercles are more
abundant, larger, and more advanced in their development than in the

lower lobe. They often gradually diminish both in number and in size

from the apex downwards. They may be cjuite caseous above, grey and
semi-transparent below. In other words, even when the virus is dissemi-

nated by the blood-stream to all parts of the lungs at once, the resrdt is an
affection which bears some resemblance to an ordinaiy local phthisis so far

as concerns the distribution of the tubercles. This fact seems to me to be
very important, because it helps to explain what would be otherwise unin-

telligible—the frequent limitation of acute tuberculosis to a single organ

or tissue. In tubercular meningitis, for example, it often happens that not

a single tubercle exists anywhere except in the cerebro-spinal membranes
;

and yet one can hardly doubt that bacilli in immense numbers must have

been distributed by the blood equally to all other parts of the body.*

Distribvtion of chronic tuberculosis.—In chronic tubercular affections

the mode of spreading seems to be by the gradual invasion of the

lymph-channels from pioint to point. Among the most striking appear-

ances are the lines of progressive thickening and caseation, with or with-

out the formation of distinct tubercles, which nan in the course of the

sub-peritoneal lymphatics from the floors of intestinal ulcers. It does

not often happen that the process of local infection fails to respect an-

anatomical boundaiy line between two widely different tissues; but in

children I have two or three times seen a continuous cheesy mass, with a

festooned growing border, extend from bronchial glands directly through

the lung substance. And once I observed a similar instance in an adult.

A still more striking case seems to have been met with by Buhl. A
child had caries, with caseation, of the lower dorsal vertebrae ; the pleura

.

* It is, however, possible that, in this very acute disease, infection is really carried

from some one starting-point throughout the siib- arachnoid space by the movements of the-

cerebro-spinal fluid.
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became adherent, and the ulcerative process spread continuously iato the

base of the left lung. And Grancher ('Arch, de Phys.,' 1878) mentions a

case of tubercular peritonitis, in which tubercles penetrated the diaphragm

and infected the pleura covering the inferior surface of the lung, without

adhesion having taken place. But in most instances of chronic tuberculosis

tissue-proclivities seem to me to play a most important part in determining^

and in limiting the distribution of the tubercles. It is indeed difficult to

see how the bacilli can fail to enter the blood-current in greater or less

numbers in any of these cases ; and if so, the resistance of the tissues in

general can afford the only reason why lesions are not always found scattered

irregularly through all parts of the body. Instead of this, the fact is, as

I pointed out in the 'Pathological Transactions,' for 1874, that several

distinct varieties of chronic tuberculosis can be recognised, each of which
has peculiarities of its own, in regard to the organs and tissues attacked.

And I would particularly remark that a parallel can generally be found for

the distribution of each of these several varieties in the similar distribution

of some other non-tuberculous disease ; so that one is forcibly reminded of

what Darwin calls the "con-elated variation" of organs in their first deve-

lopment ; as an instance of which he cites the curious fact that male cats

which are entirely white, and have blue eyes, are generally deaf.

The following are the varieties of chronic tuberculosis to which I have
referred

:

1. Pulmonary phthisis is very commonly accompanied by tuberculosis

and ulceration of the air-passages (especially of the larynx), and of the

intestine (especially the lower end of the ileum). Some observers think that

the affection of the lungs directly causes the lesions in question, the larynx

being infected by the spxita which pass over it, and the ileum by the sputa

which are swallowed. There is some experimental evidence in support

of such a view. But it seems worthy of notice that in enteric fever

likewise, ulceration of Peyer's patches and the solitary follicles goes with

ulceration over the bases of the arytaenoid cartilages. And also, in acute

pneumonia, ulcers are apt to form at the same spots within the larynx.

2. Dr Wilks long ago pointed out that tubercle sometimes attacks the

pleura, the peritoneum, and the pericardium, without affecting any of the

solid viscera. I have already remarked (p. 63) that the same distribution is

observed in some cases of simple inflammation.

3. Tuberculous disease which began in one kidney not only spreads to an
extraordinary extent by continuity along the genito-urinarymucous membrane
and the coi'responding submucous tissue, but is also commonly attended^

with like affections of the opposite kidney, and (in the male) of one or both
of the testes. I fail to see how this can be adequately accounted for by
local infection. And if infection occurs by the blood-stream, tissue proclivi-

ties must surely play an important part in the result. Have we not an
analogous fact in the occurrence of a " sympathetic " orchitis in a case of

renal calculus ? There is also a relation between tuberculous disease of

the kidney and Pott's disease of the lumbar vertebrae at the same level : but

in this instance direct extension probably occurs.

4. Addison's disease of the adrenals (the tuberculous nature of which
affection I do not doubt) is sometimes associated with spinal caries at the

same level, which, indeed, probably precedes the adrenal lesion in point of time.

I have seen two examples of a still more remarkable connection, between
solitary tubercle of the brain and tubercle affecting the adrenals in the

form of one or more scattered cheesy masses. Virchow has pointed out

that gliomatous growths sometimes occur simultaneously in the brain ; and
in the adrenals, and I believe that facts have confirmed this observation.

5. Tuberculous disease of the lymph-glands often spreads widely
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tlirouglioiit tlie body, and this not merely by obvious continuity, for it may
affect groups of glands widely distant from one anotber. It is also very
generally attended with tuberculosis of the spleen, an organ which is not
otherwise very apt to be the seat of tubercles, at least in chronic cases. A
precisely similar association is seen in Hodgkin's disease.

6. Several of the joints are often affected by tuberculous disease in
succession, without any corresponding affection of other structures. Here
again one is reminded of the frequent limitation of pyaemia to joints—

a

23eculiarly apt illustration of the effect of tissue-j)roclivities in determining
the localisation of lesions, even when they are due to blood-infection.

In conclusion. I must add that it seems to me an open question whether
multiple tubercular affections in the same subject are not sometimes alto-

gether independent of one another. I was once much stmck by finding in
^n infant, six months old, two large masses of tubercular glands, entirely
distinct from each other, one being in the chest, the other in the abdomen.
And one not infrequently meets with cases in which the distribution of

tubercular lesions is altogether capricious, without any one of them being
obviously of older date than the rest. Thus I have seen phthisis associated
with a tubercular affection of one testis and of the vesiculae seminales in a
man, and in a woman with a similar disease of the uterus and of an
adi'eual body. In a child who died with a tubercle in the cerebellum there
was a mass of caseous glands in the abdomen. Similar instances might be
multiplied indefinitely. But of coui'se it is possible that all, or any of them,
may have been due to chance infection of the blood-stream, the virus
happening to be carried to a spot where it met with no resistance sufl&cient

to interfere with its action.

Jlistorical retrospect.—I have in the present chapter carefully abstained
from entering into an historical inquiry into the successive views that have
been advanced as to the nature of tuberculosis ; but it may perhaps now be
interesting to ask whether any one among the wi'iters of the early part of this

•century expressed opinions approaching at all closely to those which seem to

accord best with the present state of pathological knowledge. As regards the
docti-ine of the unity of phthisis, indeed, we need not look beyond Laennec.
^ut his conceptions as to the relation between that disease and inflammation
may almost be summed up in the statement that inflammation might occa-

sionally be excited by the irritation caused by a numerous crop of tubercles.

Nor can I agree with those who would assign a large share of credit to Eein-
hardt. It is true that he in 1850 identified grey tubercle and grey infiltration

with inflammatory processes, but, on the other hand, he maintained that

yellow or cheesy tuberculous matter never arose out of the grey, but was
merely inspissated pus. Among English physicians, my distinguished teacher,

Thomas Addison, is often spoken of as having been the first in 1845 to

challenge the views of Laennec. But it seems to me that what he taught
was that many cases of phthisis were pneumonic and non-tubercular, rather

than that tubercles themselves were inflammatory products. I find no one
expressing himself so clearly on the latter point as Prof. Alison of Edinburgh,
who, in his ' Outlines of Pathology,' published in 1844, laid it down as his

opinion that " in certain constitutions, tubercles and all their consequences are

direct effects of inflammatory action." Still more definite were the views of

Dr C. J. B. Williams, who classified grey and yellow tubercles as cacoj^lastic

and aplastic varieties of coagulable lymph, " differing from the normal
plasma, not in kind, but in degree, of "^-itality and capacity of organisation."

Would the pathological knowledge of his day have admitted of a more
exact statement of what seems now to be the truth ?



TUMOURS

New growths—Innocent and malignant tumours— Virchow's characters of
malignancy—Malignancy not an attribute of structure—Histological
classification of tumours—Malignant osteoid tumour— Sarcoma: round,
spindle, and giant cells ; hcemorrhagic and alveolar sarcoma : melanotic
sarcoma—Multiple sarcomata as a general disorder— Osteitis deformans—
Lymphoma—Carcinoma—Heredity—Theory of new growths.

We have seen that, throughout the present century, theories with regard
to Inflammation and to Tubercle have been incessantly changing, and have
not seldom oscillated backwards and forwards. The doctrine of Tumour has
been equally unstable, but with this difference : that the progress of investi-

gation has opened up a succession of views, most of which had never
before presented themselves to the minds of pathologists, and, indeed,
could not have been understood at earlier stages of the science. The scope
of the word Tumour has itself undergone limitation. Originally it was
applied in practice to all swellings which were not obviously inflammatory,
so that it included hydroceles, retention-cysts of all kinds, hydatids, hyper-
trophies of thQ spleen, uniform enlargements of the liver, &c. Hence, when
attention was first drawn to the fact that the more important Tumours
consisted of solid tissues which were altogether of recent development, it

seemed necessary to distinguish them by a special name; and they were
accordingly termed pseudo-plasms or neoplasms, or new growths. But, since
tissue-formation likewise occurs in inflammation and in tubercle, such an
attempt to introduce an accurate nomenclature involves great difiiculty of
definition. And it is now, I think, becoming the general practice to use the
word Tumour in a sufficiently restricted sense.

One of the most conspicuous features of a Tumour is that it grows from
a centre or centres, paying little or no regard to the configuration of the
structures among which it lies. When its seat is a mucous membrane, it

often projects from the surface, and may even hang by a more or less

distinct pedicle, in which case it is spoken of as a polypus. In a solid organ
it may form a rounded mass, which is called a nodule or a tiiber, according to
its size. At a time when the hfe-history of the cystic entozoa was all but
unknown, nothing was more natural than that even solid growths shorild be
imagined to have a parasitic origin. This notion, however, has proved with-
out foundation. Their life is that of the individual in whom they develop.

It would be impossible to devote the slightest consideration to the study
of Tumours without observing that whereas some of them may remain for
years without affecting the health or causing any inconvenience, others
rapidly destroy the patient who is unhappily affected with them. The
distinction between " innocent " and " malignant " growths is therefore
a most natural and obvious one. A very little further observation
would bring to light the fact that whereas many of the former kind
are like the natural tissues of the body—fat, or cartilage, or bone

—

many of the latter kind are quite unlike those tissues. And the microscope
accentuated this difference by showing that some soft, white malignant
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tumours, wMcli by Laennec and others liad been compared with brain-

substance or marrow and called encejjlialoid or medullary, have in reality

an intimate structure which bears no resemblance to normal tissues. Thus

a fundamental division was made between homologous growths, generally

innocent, and heterologous growths, generally malignant. And it was

further supposed that, although there are several varieties of malignant

oTOwths, differing in character and appearance, yet that all these belong to

a single disease, which was termed Cancer. The word "cancer," or its

equivalent carcinoma, was of much earlier origin ; it dates, indeed, back to

Celsus. But hitherto its tendency to ulcerate and to eat away the natural

structures had been regarded as the fundamental character of this affection

rather than the presence in it of any new-formed structures. Thus,

not only had the venereal " chancre " been confounded with it, but even the

"cancrum oris" of children, which we now term noma. Henceforth all

of these were finally separated from it.

The early pathological histologists, of whom Lebert may be regarded as

the chief, saw no difficulty in supposing that the tissue of a heterologous

growth might differ in toto from all the nonnal tissues of the human body.

They made it their aim to discover some particular specific element

or *' cancer-cell," the presence of which might constitute an infallible

criterion, and solve the frequent difficulties which arose in the anatomical

diagnosis of tumours.

But in 1847, and the years which followed, the genius of Virchow placed

this question in an altogether new light. It had already been shown by
Johannes Muller that the structure of eveiy growth, however homologous in

appearance, always corresponded in its ultimate elements with some natural

tissue ; if not with any of the permanent tissues, at least with some one of

those which exist during early embryonic life. Virchow carried the same

idea into full detail. As he pointed out, the physiological type of the tailed

and irregular cells which had been supposed to characterise cancer is to be

found in the ei^ithelium of certain mucous membranes ; while the round- or

spindle-shaped cells which really make up the substance of many malig-

nant tumours correspond with those which are seen during the development

of connective tissue, or (as Billi-oth has since taught) of muscle or of

nerve-tissue. And, in general, he insisted on the principle that the struc-

ture of a tumour in man must necessarily be human ; so that, for instance,

such a tumour might contain hairs but never feathers ; whereas, in a bird a

tumour might have feathers in it but not hairs. For Virchow, therefore, no

growth was heterologous in the sense hitherto attached to that term. The
distinction, as he drew it, was between tumom-s resem1:)ling in stmcture the

tissues in which they were placed, and those differing from them. Thus,

he said that the same growth, which in one situation would be homologous,

would in another situation be heterologous. And he further pointed out

the necessity of recognising that between certain tissues of the body there

naturally exist close relations which are altogether wanting between them
and other tissues, and that such relations have important bearings upon
pathology. Thus, all the sti-uctures belonging to the connective-tissue series

being physiologically related to one another, the presence of bone, or of

cartilage, or of fat in fibrous tissue, would not be inconsistent with homo-

logy, whereas that of epithelium would be. Such views have since undergone

many further developments, to which I shall presently have to allude.

A still greater advance was made by Virchow in regard to the mode of

development of Tumours. It had before been generally held that cancer

was something deposited from the blood. Chemists had made analyses

in the hope of finding in it some peculiar principle for which the name
" carcinomatin " had been invented in advance. Its cause was believed to be
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a " dyscrasia " or altered constitution of the blood. The fact that active

tubercle and cancer are but seldom found in the bodies of the same
individuals was supposed to support this notion, it being imagined that the

blood, or, at least, the formative part of it, could hardly present two
different dyscrasise at the same time. But wounds and injuries undergo
repair in exactly the same way in those who are affected with cancer as in

other persons : which could scarcely be if the doctrine in question were true.

Indeed, were that doctrine pushed to an extreme, I suppose that all parts

of the body ought to become cancerous simultaneously, or at least all such

"tissues as are undergoing constant nutritive changes, for which they depend
upon exudation from the blood.

Virchow, in accordance with his dogma omnis cellula e celluld, main-
tained that the substance of a cancer was developed in sitii by the growth
of the cells and other structures of which it was composed. He was,

indeed, mistaken in the view which he advanced that they arose by a
proliferation of the connective-tissue corpuscles. But, after all, this was an
insignificant detail in comparison with his rejection of the notion that

cancerous and other tumours were merely "deposits."

One necessary consequence of Virchow' s conception of Cancer was that

the so-called cancerous cachexia, instead of preceding the formation of

malignant growths within the body, must be a result of their actual

presence. And, so far as I know, no one has since appealed to definite

clinical experience in a contrary sense. JN"o doubt one of the earliest signs

of an internal tumour is sometimes the fact that the patient becomes
cachectic, that his skin acquires a waxy yellow colour, and that his features

look pinched and sharp. But in such cases the tumour really exists long

before the indications of it have appeared. It wears down its victim by
pain and distress of mind even if it does not attain a large size or undergo
ulceration and haemorrhage. Lastly, it is certain that some innocent

growths, when they are so placed as to cause severe pain and to give rise to

much bleeding, are accompanied with a well-marked cachexia. I may cite,

for example, certain uterine polyj)i, and even haemorrhoids and non-malignant

"tumours of the rectum.

Again, Virchow defined the terra malignancy far more clearly than previous

writers. Hitherto the pain caused by a Cancer, and its tendency to destroy

life, had been enumerated among the signs that it was malignant. He set

these points altogether aside, and insisted that the real indications of

malignancy were four in numlDcr

:

1. The local progression of a growth, its tendency to increase by
extending into the tissues around it. A point on which much stress has since

been laid, is the fact that malignant tumours show little or no respect to the

natural boundary lines marking off one kind of tissue from another. Thus
I recently saw a case in which a cancer of the bladder, having doubtless

started in the mucous membrane, ate its way through the whole substance of

the organ, through both laminae of the peritoneum, through the muscles and
aponeuroses, and all the other structures of the abdominal wall ; until it

formed an immense ulcerated cavity, reaching from the pubes to the

umbilicus.

There is, however, one exception to this power of overcoming the resist-

ance offered by the different tissues, in the fact that malignant growths
comparatively seldom penetrate the walls of the larger arteries, whereas

they frequently extend into the interior of veins, even into the venae cavae.

Mr de Morgan remarked that cicatricial structures sometimes form a barrier

to the spread of a cancer, so that when recurrence takes place after an
operation the disease creeps along one side of the scar for a considerable

distance, without passing over to the other side.
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It is a point of some interest tliat cancers are capable of passing across^

a serons cavity without previous union between the two surfaces. Of
this I observed a veiy remarkable instance some years ago. The fundus
of the uterus being occupied by a malignant growth, the great omentum
hung down into the pelvis, so as to lie in contact with it ; these parts

were not in the slightest degree adherent to one another, but the lower edge
of the omentum contained a mass of the disease. It is not improbable that

infection in such cases is the result of active amoeboid movements on the part

of the cells of the primary tumour ; Waldeyer and Carmalt (' Virch. Anat.
u. Phys.,' Iv) have at any rate detected slow changes of form in cells from a.

cancer of the breast, and in those of a round-cell sarcoma of the axilla, when
placed on a warm stage ; they did not, however, observe them move from
one spot to another.

2. Its tendency to return in loco after having been extirpated by the
surgeon. This is one of the facts which used to be urged in favour of the
constitutional origin of cancer. According to the modem view, it depends
upon the circumstance that a malignant tumour always has outgrowths far

beyond the area in which the tissues can be seen by the naked eye to be
affected. But I ought in candour to add that I have not heard that surgeons
who adopt the new theory are generally able to obviate the return of the
disease by increasing, to whatever extent, the size of the mass which they
excise. A point, however, which is worthy of notice is that in the case of

double organs, like the breasts, the removal of the whole of one gland for a
malignant gro"«i:h is not followed by recurrence in the organ on the opposite

side, as might certainly^ have been expected if the constitutional view were
correct. Were such an instance ever to occur, one would probably be right

in regarding it rather as an example of the independent development of a
primary cancer in each breast ; for this sometimes, though rarely, happens
Avhen no operation has been performed.

3. Its spreading to lymph-glands. As a nile, the glands first attacked are-

those which immediately receive the lymphatic vessels from the diseased

part. But sometimes it seems to pass over certain peripheral glands, and to

begin by affecting others, which lie nearer to the thoracic duct. Even glands
which are altogether remote may become seats of the growth, but in such
cases it probably has been brought to them by their blood-vessels. There-

can be little doubt that the radicles of lymphatics round the margins of a
tumour take up from it something which is carried into the lymph-stream
and deposited elsewhere. And there is no difficulty in supposing that this

something consists of nuclei, or even of cells, from the gro'vvth ; for Virchow
has shown that sometimes an entire lymphatic network— beneath the pul-

monary pleura, for example, or the peritoneum—may become filled witb
such materials, so as to appear as if it had been artificially injected (' Kjt.

Greschw.,' p. 52, fig. 4). Indeed, as we shall presently see, Koster has-

endeavoured to prove that the "local jdregression " of cancer takes place

along the lymph-spaces. Whether lymphatic channels exist in the interior

of tumours is said by Cohnheim to be still open to question, although Van
der Kolk long ago, as he believed, discovered them.

4. Its becoming generalised, i.e. spreading to distant organs and tissues hy
infection of the blood, or, as it is termed, by " metastasis."

With regard to this point a fundamental distinction must be laid down.
It is not the mere multiplicity of tumours which indicates that they are-

malignant. Sebaceous cysts and fatty tumours are sometimes present in

great number and yet are perfectly innocent. Perhaps there is no 'fonn of

malignant disease in which so many nodules are found as in some cases of

molluscum fibrosum. But all such innocent multiple tumours have their-

seat in some particular tissue, and remain limited to it. On the other-
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liand, cancerous growths may appear in almost every tissue of the body at

the same time.

Again, it is a, most important feature of most cases in which death has

been due to malignant tumours that the pathologist can easily recognise

some one mass of the growth as having been the starting-point of all the

others, either by its characters, or in consequence of what he knows as

to the origin and mode of distribution of the particular kind of neoplasm.

Even when such a primary growth is seated in an internal organ, and gave

rise to no symptoms during life, it is almost always plainly distinguishable

from the rest. The difference consists not so much in its greater size

(though this may be sufficiently striking) as in its being of firmer consist-

ence, which suggests that it developed more slowly ; or an advanced state

of degeneration, or extensive ulceration, may show that it is of earlier date.

With regard to certain theoretical considerations which also assist in

determining the question I shall have much to say further on. It is, as a

matter of fact, exceedingly rare to find in the same case two malignant
tumours, with equal claims to priority.

Another curious circumstance is that organs and tissues which are espe-

cially apt to be the seats of primary growths seldom have a tendency to be
affected with secondary or "metastatic" growths of the same kind. For
instance, a primary cancer is very often developed in one of the breasts, but
in such cases we do not commonly find that the opposite breast contains any
of the secondary cancers when they appear ; nor are they met with in the

cervix uteri, another locality from which cancer frequently starts.

Again, in many cases the disti-ibution of secondary nodules or tubera is so

limited as clearly to indicate in what way they were derived from the

primary growth. For example, a malignant tumour in the stomach or in the

intestine may give rise to secondary nodules in no other organ except the

liver, showing that something was carried by the blood of the portal vein

which served to propagate the disease ; or, the primary growth being

in one of the limbs, the secondary growths may occur only in the

lungs, so that the infection obviously took place through the systemic

veins and the pulmonary artei'y. I have already remarked that malignant

tumours often penetrate into the interior of veins ; there is, therefore, no
difficulty in understanding how nuclei, or cells, or even pieces of the growth,

may get washed away by the blood-current, and carried to distant parts.

Cancerous thrombi form soft colourless masses, parts of which are blended

inseparably with the coats of the vessel, while other parts, often much
elongated and lobulated, project into its channel, either perfectly smooth
on the surface, or coated with a layer of fibrin. Some time ago I met
with an instance in which, the primary growth being in the liver, and
the hepatic veins extensively involved, the lower border of one lung
contained a whitish-yellow wedge-shaped mass, exactly like an infarctus,

due to embolism from an ordinary thrombosis: Dr Pye-Smith, however,

under whose charge the case had been during life, found that it was really

a secondary nodule of the tumour. Dr Moxon mentions in vol. xviii of the

'Gruy's Hospital Reports' that he had twice seen cancer growing in clots

which lay within the cavity of the right ventricle at its apex. He does not

state that the growth had been brought there by the blood of the systemic

veins, but I believe that this was the case. In 1871 Dr Payne showed to the

Pathological Society a heart in which both the right auricular appendix and
the apex of the left ventricle contained similar cancerous thrombi projecting

from between the muscular trabeculse. In that instance it must be
supposed that the infecting agent traversed the pulmonary capillaries to

.get from one side of the heart to the other.

I must not omit to mention that the distribution of secondary growths is
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often different from what would have been expected on anatomical grounds.

Thus, I examined a case of epithelioma of the oesophagus, in which the

lungs were healthy, but a secondary nodule existed in one kidney. Fre-

quently the metastatic formation of cancer is limited to some particular

tissue throughout the body, without any obvious relation to the seat of the

primary growth. Thus, in a woman with cancer of the breast almost every

bone may become cancerous, while all viscera remain entirely free from the

disease.

To complete the description of the ways in which malignant growths
multiply in the body, a fifth point should perhaps be added to those

enumerated by Yirchow, namely, the possibility of portions of a tumour
becoming transplanted when set free upon a mucous surface by ulceration

or otherwise. In 1868 Dr Moxon showed to the Pathological Society

a specimen in which he thought that an epithelioma of the cesophagus

extending into the trachea had in this way infected the lungs. Secondary

nodules were seated in the interior of the lower lobes, and not beneath the

pleura, as is usually the case. They occupied the centres of lobules, and
small tubes could be traced up to them. He also mentions that Mr Simon
had exhibited specimens in which " cancer germs " had appeared to take

root in the bladder after descending the ureter from the kidney. But I.

think that all supposed facts of this kind should be cautiously weighed
before they are accepted, for there can be no doubt that the particles

detached from the face of a malignant growth are, as a rule, dead and
already in a state of decay. It has been imagined that a woman with

cancer of the uterus may infect the penis of her husband, but Cohnheim
maintains that this never occurs. I believe that no experimental j)roof has

yet been offered of the possibility of inoculating any kind of tumour from
one animal to another. There has sometimes been a slight apparent

commencement of growth at the spot inoculated, but it has always before

long undergone reabsorj^tion.

It must be particularly noticed that the above characters which Virchow
laid down as distinguishing malignant from innocent new growths, so far from
being peculiar to any special kind of tumour, belong also to other patho-

logical processes, such as inflammation and tubercle. These exhibit " local

progression," and they sometimes pay no more respect to the natural

boundaries of the tissues than does cancer itself. The question of their
" recurrence after removal " is seldom or never raised. But each of them
*' spreads to lymphatic glands." And inflammation, at any rate, assximing

the form of Pyaemia, undergoes "generalisation" or "metastasis" through

the blood. Surely, then, it is more probable that malignancy should

belong to several kinds of new growths, perhaps in different degrees, than

that it should be a fixed property of one particular species, isolating it from

all the rest. Now, that is precisely the doctrine which Virchow taught,

and is perhaps the most important part of his views. Other observers

independently pointed out the impossibility of drawing an absolute line of

distinction. Sir James Paget described, in 1853, under the name of "recur-

rent fibroid," a growth characterised by an inveterate tendency to return in

situ after removal, without infecting distant structures. Dr Wilks, in his
* Lectures on Pathology,' published in 1859, made a separate group of " semi-

malignant" tumours, including, besides the "recurrent fibroid" of soft

structures, the " osteo-sarcoma " of bone. And he specially recorded instances

in which "myeloid" or" enchondromatous " growths, which were then gene-

erally regarded as innocent, appeared metastatically in the lungs. But by
these writers cancer was still left as an independent affection, consisting of

several varieties, of which the chief were Scirrhus, or hard cancer j Encepha-
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loid medullary, or soft cancer ; Epithelioma, Melanosis, Osteoid cancer ; and
Colloid, or gelatinous cancer. These forms of "cancer" were completely
redistributed by Virchow, according to their histological characters. He
showed that most instances of "encephaloid cancer," "melanosis," and
" osteoid cancer " really belonged to the connective-tissue series of growths,

in common with Paget's "recurrent fibroid" tumour and many others.

Scirrhus he associated with epithelioma, both forms being characterised by
cells of an epithelial type. Colloid cancer is now known not to be an
originally special kind of growth, but the result of a peculiar degene-
ration.

Virchow' s theoretical views have since been substantially adopted by all

pathologists. But there are still some physicians and surgeons who think
that in clinical practice it is advisable to use the word cancer for malignant
tumours in general, without regard to their histology. In this I cannot
agree with them. Histological characters appear to me to indicate the true
relations of tumours, and therefore to be fundamental characters in their

case, although I hold a different opinion in the case of tubercle. Nor does
it seem that any practical advantage is to be gained by using " cancer " as

a term of prognosis. We shall presently find that among new growths
affecting the interior of the body, the seat in some particular tissue, the
age of the patient, and other circumstances, enable one very generally

to determine with accuracy what is likely to be the pathological nature
of the disease, before we see or handle the affected part. To ignore all

these points—which apply to the histological classification of new growths

—

is deliberately to deprive oneself of some of the most important means
of tracing out the real origin and course of the disease. In describing

the various kinds of tumours I shall frequently have occasion to illustrate

my meaning. But one example which has recently occurred to me is

perhaps worthy of special mention. An old woman died in Guy's Hospital
with cerebral symptoms, and I discovered three tumours in the brain
or in its membranes. From their appearance I felt convinced that they
must be secondary to a primary growth elsewhere. But I searched every
part of the body in vain, until at length I happened to notice that the
extreme lower end of the rectum had not been taken out with the rest of the
intestine. This, when removed, was found to contain a large ulcer with
prominent fungating edges, which evidently was the lesion for which I was
looking, although it had given rise to no symptoms during life ; even the
administration of enemata had failed to lead to its discovery. A micro-
scopic examination of the secondary cerebral tumours afterwards showed
that these were " columnar epitheliomata." Now, if I had been able to

examine them previously, my task would have been very much more easy,

for I should have known almost exactly where to look for the primarj'^

affection which gave rise to them.

It seems to be impossible to frame a satisfactory classification of tumours,
or, indeed, of any group of diseases. But since I must follow some order in

my description, I shall adopt the following ai'rangement, which is very like

one proposed by Liicke, in Pitha u. Bilbroth's 'Handbuch d. Chirurgie' :

I. Cystic Tumours.
II. New growths proper.

A. Of connective-tissue type.

(a) Normal or fully developed.

1. Fibroma.
2. Lipoma.
3. JEnchondroma.
4. Osteoma. •
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(/8) Embryonic.
5. Myxoma.
6. Sarcoma.

B. Of tlie type of lymph- glands.
7. Lymphoma.

c. Of epithelial type.

8. Papilloma.

9. Adenoma.
10. Carcinoma.

D. Of the type of higher tissues.

11. Angioma.
12. Neuroma.

Not all of these, however, require to be described, siace I only propose
to discuss such tumours as fall frequently under the notice of physicians

;

and, in this chapter, such as are found in various parts at once, so that

they cannot fitly be left to a later part of this work. Thus, I shall alto-

gether omit cystic tumours and those conforming to the type of the " higher
tissues," and shall only say a few words of others.

New growihs of connective-tissue type.—1. Fibroma.—This is made up of

fibrous tissue, which may be either arranged in loose meshes, or felted, some-
times very tightly. In the former case its substance is soft and succulent

;

in the latter it may be exceedingly hard, so as to creak when cut through. I

shall have occasion to mention the occun-ence of fibromata in various organs,

as giving rise to more or less serious symptoms by pressure, or in other ways.
Here it may be worth while to observe that in the kidneys it is not uncommon
for several small growths of this nature to be found, which appear as soft

white masses, and which are apt to be taken for secondary tumours, when
there is a growth in some other part, the malignancy of which seems doubtful.

I have more than once been saved from a blunder only by the microscope

;

in all other respects these renal fibromata are unimportant.*
2. Lipoma.—This is a tumour consisting of adipose tissue like the

subcutaneous fat, but circumscribed, and generally enclosed in a well-marked
capsule. When they occur in the interior of the body fatty tumours do not
produce symptoms so as to come under medical observation unless they are

so large as to press upon important organs, which is very seldom the case.

But Dr Frederick Taylor' (' Path. Trans.,' vol. xxvii) met with a case in which
a lipoma grew in the post-pharyngeal space of a child, and caused death by
suffocation. In the abdomen such growths have occasionally reached an
immense size so that they have been mistaken for ovarian tumours, and have
been excised.

3. Encliondroma.—Tumours made up of cartilage are usually known by
this name, although chondroma would seem to be the more correct form.
Histologically they difi'er widely in different cases ; the matrix may be
either hyaline or fibrous, and the cells may present various characters. As
primary growths they scarcely ever come under the notice of the physician.

Virchow speaks of multiple enchondromata of the lungs, situated chiefly

near their roots, and probably bearing some relation to the cartilages of

the bronchia ; but these, he says, are generally found quite accidentally in

the post-mortem room.
4. Osteoma.—This is the technical name for growths which consist of

* English writers have, of late, heen accustomed to separate, under the name of Myoma,
a common variety of tumour containing much fibrous tissue, on account of the ."iupposed

presence in it of more or less numerous bands of smooth muscle. But all German patho-
logists seem now to be agreed that these growths, which are seen especially in the uterus
and in the prostate, should be replaced among the fibromata; and Rindfleisch declares that
the opinion that they contain muscular fibres is really a mistake.
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osseous tissue, but it is not very often used. For when a tumour projects

outwards from a bone it is called an exostosis, and when it extends

inwards (as into a frontal sinus) it is sometimes called an enostosis ; and
most other bony growths contain soft structures as well, Avhich are regarded

as the more essential parts of them, I hardly know in what position

an osteoma is likely to be observed in strictly medical practice unless

it is as an intracranial exostosis, causing the symptoms of a cerebral

tumour.
There is, however, a very remarkable kind of growth, for which the

name Malignant Osteoid Tumour seems to me the most appropriate,

and which is of much interest to the physician, because it not infrequently

comes under his notice rather than that of the surgeon. By Sir James
Paget it was called " Osteoid Cancer," Virchow termed it " Osteoid

chondroma," a most unfortunate appellation, since (as he himself pointed

out) the structure of the non-calcified part of the growth is not that of

cartilage, but resembles rather that which belongs to periosteum. More-
over, as might have been anticipated, great confusion has arisen from its

being supposed to be identical with an "ossifying enchondroma," which is

a tumour really consisting of cartilage, the deeper and older parts of which
have undergone conversion into bone. Malignant osteoid growths are made
up of an exceedingly dense, firm, and tough material, which is of a pale

greyish colour, and which cannot be teased out. Under the microscope it

may apj)ear more or less distinctly fibrous. Sir James Paget describes the

fibres as " crisp and stiff," or as moderately broad, " with uneven thorny
edges," and arranged in bundles "looking like faggots." Embedded in this

substance are cells, which are rather small, of round or oval shape, without
capsules. When calcification takes place, the salts may be deposited in hard
granular masses, but in some parts more or less perfectly formed bone may be
seen. The calcified growth has a peculiar dull white, chalky, or mortar-like

appearance. It cannot be cut, and must be sawn through, but it may be
"rubbed or scraped into a fine dry powder." Malignant osteoid tumours
are most frequent in young subjects. Of nineteen cases collected by Sir

James Paget, five occurred in persons between ten and twenty years old, nine

in those who were between twenty and thirty. They are generally attended
with severe pain, A very favourite seat of them is the lower end of the
femur, I have seen one affecting the humerus close to the shoulder. This
kind of growth forms a very large, hard mass, surrounding the whole circum-

ference of the bone, slightly if at all nodulated on the surface, and gradually
sinking down to the level of the rest of the shaft. Thus it might seem to

be outside the bone, but on section the medullary cavity and the cancellous

tissue are found to be completely occupied by the opaque, hard substance
above described. When a flat bone is attacked by it, the growth is said by
Sir James Paget always to project from both surfaces. I have seen a
remarkable case in which the two iliac bones were affected symmetrically,

>each having a large bossy prominence projecting from both the dorsum and
the venter, which might have been felt during life. There may indeed be a
large number of such tumours growing from different bones in the same
patient, and the clinical aspect of the case may be that of a paraplegia from
compression, or that of a cerebral tumour. Or, again, the main symptoms
may be thoracic, from an immense mass lying at the root of the lungs, or

from numerous nodules scattei'ed in their substance and beneath the pleurae.

The secondary growths in lymph-glands and viscera may have an appear-
ance identical with that of the tumours of the bones themselves. They
may be calcified in almost their entire extent, only a very little dry, tough,
white, fibrous-looking substance remaining round their edges. It was this

<iircumstance which so surprised the older pathologists, who almost imagined
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that they had before them cases in which osseous tissue itself possessed the
property of malignancy.

5. Myxoma.—The true relations of this form of tumour were first

recognised by Virchow. Older synonyms for it are " collonema," " sarcoma
gelatinosum," and " fibro-cellular tumour" (Paget), hut in practice it was
probably often confounded with " colloid." It consists of a semi-translucent

material, sometimes so soft as to quiver like a jelly, of a bluish or yellowish

tint, emitting a sticky fluid when squeezed or scraped. This comes from
the intercellular stroma, and owes its viscidity to the presence of mucin.
The addition of acetic acid to a thin slice of the growth renders it white and
opaque from precipitation of the mucin.

The cells are generally scattered at considerable intervals. They may
be round, but they are often stellate, with long processes ramifying in the
stroma. Yirchow pointed out that this structure is identical with that of

the mucous tissue, which in earlier fcetal life occupies the place of the sub-
cutaneous fat, which at birth is found in the umbilical cord, and which,

constitutes the vitreous body of the eye. Myxomata are seen chiefly by the
surgeon, but the physician may meet with them in various situations, as,

for examjile, in the brain. Sometimes they are found in large numbers
upon the nerve-trunks, constituting a part of the tumours which were
formerly incorrectly grouped together under the name of neuromata.

6. Sarcoma.—I have already remarked that Virchow referred to the

connective-tissue series of growths as consisting of embryonic cells belonging
to that order of tissues, certain tumours Avhich present a high degree of

malignancy, esjDecially those known as " Encephaloid " and "Melanotic"
cancers. He grouped them with other tumours of innocent character, or

which at most exhibit a tendency to return in loco after extirpation, and he
adopted for them all the name of sarcoma. His views with regard to them
have since been universally accepted; in this country the more readily

because no confusion could arise. For the word Sarcoma, although it dates

back to Galen, and had been employed by many subsequent writers down
to the time of Abernethy, had fortunately fallen into complete disuse

except in the compound form of osteo-sarcoma.

A point on which Virchow laid some stress as distinguishing sarcomata
from growths of which the cells were epithelial, was the absence in the

latter of any intercellular substance or matrix. And this still holds good
in so far, that where the cells of a tumour are embedded in a structureless or

granular material, the conclusion may be drawn that they are not epithelial

;

but the converse is not universally true, for the elements of certain spindle-

cell and other sarcomata are often tightly packed together without any-

thing between them. Chemically the matrix of a sarcoma generally con-

tains, according to Virchow (Kr. G-eschw., ii, 217), albumen, casein, or mucin,
as well as gelatin.

The cells of a sarcoma may be of three kinds

:

a. Round-cells.—These vary in character in different cases. Sometimes
they are undistinguishable from leucocytes. In other instances they are

much larger, and they are then often exceedingly delicate, so that the
addition of water to a microscopical specimen may cause the disappearance
of all but the nuclei, which then seem to be free.

h. Spindle-cells.—These are the bodies which by French writers had
been called fihro-plastic, and which had in England been recognised by
Paget and others as characterising the class of tumours which he termed
"Recurrent Fibroid." They present many differences of size and ajipear-

ance, but they all agree in having an elongated shape, tapering gradually

into a point at each end, or having their ends prolonged as delicate

sinuous fibres. Their nuclei are always elliptical, and sometimes narrow



VAEIETIES OF SAEOOMA 91

and oatshaped. Thej are commonly arranged side by side in bundles, or,

as it is termed, are " fasciculated."

c. Giant-cells.—Under this name are now described certain bodies,

whicli, however, are rather irregular masses of j)rotoplasm than cells, and
which contain round or oval nuclei to the number of ten, twenty, thirty, or

even more. From similar elements being found in the medulla of bones,
especially during foetal life, as Kolliker and Robin i:»ointed out, they were
until recently termed "myeloid" cells, or by French writers myeloplaxes.

Indeed, the growths in which they occur, and which are comparatively
infrequent, were by Paget, Wilks, and others, described as a special kind of
tumour, Virchow, however, insisted on the fact that such growths always
likewise contain spindle-cells, and that thei*efore their true place is among
the sarcomata.

But different kinds of cells by no means constitute the Avhole of the
formed elements of a sarcoma. It also contains blood-vessels, which are
sometimes so large and receive so abundant a supply of arterial blood, that
it may pulsate, so as to be mistaken for an aneurysm. The walls of the
finer ramifications of these vessels are usually themselves of embryonic
character, consisting of spindle-cells applied to one another in such a way
as to enclose a blood-channel between them. It is, therefore, not surprising

that they are apt to allow blood to escape into the substance of the growth,
where it may coagulate, so that on section the mass looks like a mere clot.

Such tumours, of course, increase in size with extraordinary rapidity ; and
they were formerly known as fungus lusmatodes, a name now happily
almost forgotten. In other instances, there are so few cells between the
vessels that there may be the greatest difficulty in recognising the presence
of any new growth. Thus, in 1877, I made an autopsy in the case of a
lad, aged fifteen, who had been under Mr Cooper Forster's care for a
fracture of the femur, which seemed clearly to have been caused by external
violence. Repair did not take place, an incision led merely to the escape of
blood ; and amputation was followed by the death of the patient. I found
the injured bones and muscles soaked in blood, and at first I had no suspicion
of there being any tumour elements. But presently I noticed that the blood--

stained appearance of the muscles was limited definitely by convex margins ;;

and the microscope showed masses of delicate spindle-cell tissue in them.
In the lungs there were five or six scattered secondary nodules, the size of
marbles, and reddish in colour, projecting above the level of the pleural
surface. These, however, felt quite soft ; and when cut into, each of them
collapsed, leaving a cavity surrounded only by a very narrow margin of
indefinite-looking tissue.*

Again, instead of being embedded in a merely granular material, the
cells of a sarcoma may be supported by a formed stroma, consisting of con-
nective tissue. This, however, is hardly to be regarded as equivalent to the
ordinary intercellular substance, for the fibres have no doubt been developed
out of a corresponding number of the cells, and have taken their place. The
growth is in fact a mixed one, a fihro-sarcoma. Sometimes, as Billroth^

especially has pointed out, there is a regular alveolar structure, exactly like

that which characterises the carcinomata. Of late years, since it has been
thought that cancers proper can arise only where there is epithelium, such
"alveolar sarcomata" have acquired great importance, as enabling patho-
logists to account for apparent exceptions to this rule.

Still greater complexity is caused by the combination, in the same tumour,.
.
of a variety of other structures belonging to tlie connective-tissue series, such
as cartilage, mucous tissue, bone or fat. It is a question whether the occur--
rence of certain rare cases in which a growth, ordinarily innocent, undergoes.

* For further details of this case see the • Guy's Hospital Reports' for 1880, p. 17.
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metastasis to distant organs must not be explained by the presence in it of

more or less numerous embiyonic cells, the diffusion of which by the blood-

stream causes the infection. According to this view all such tiunours are

^' mixed," and should be designated accordingly. I have myseM met with
an instance in which fibromata of the uterus had led to the formation
in the lungs of similar growths, in which the appearances regarded by almost
^11 pathologists as indicative of the presence of smooth muscular fibres were
as conspicuous as in the uterine tumoui's themselves. And in another case,

that of an infant fifteen months old at the time of death, there were in the
.liver, secondary to a mixed sarcoma of the neck, a number of dense flat

button-like nodules, which consisted almost entirely of well-developed fibrous

tissue, although at the margins some spindle-cell elements were with a little

difficulty discovered.

Another circumstance which greatly modifies the appearance of sarco-

matous growths is the occurrence in them of degenerative changes, of which
•caseation is the chief.

It is important to inquire whether without having recourse to the micro-

.5cope, one can distinguish the different varieties of sarcomata from one
•another. And I think the reply must be that this is often impossible.

Diflerent specimens vary greatly in consistence and in colour; but there is no
constant relation between their characters in these respects and their histo-

logical stiTLctiu'e, However, I am under the impression that the softest and
whitish among them—those which would be tenned jjareA'ceZZe /ice, "encepha-
loid" or "medullary"—consist rather of round than of sjnndle-cells. The
statement is commonly made that encephaloid tumours are almost always
sarcomatous, thus implying that exceptions to the rule do sometimes occur-.

But I think that tumours of epithelial type never have so homogeneous,
white, glistening an appearance as is presented by many sarcomata ; and
that the only cases in which they are equally soft are those in which they
:grow into the interior of a free space, as into the enlarged pelvis of a kidney,

-or into the channel of a vein, where they meet with scarcely any resistance.

On the other hand, the giant-cell sarcomata are often recognisable without
difficulty at the first glance: they are blotched, or uniformly tinted with a
dull crimson, contrasting here and there with a greyish hue.

But in many instances the primary seat of a sarcoma enables an
.accurate guess to be made as to its histological characters. Thus a growth
which starts in the sulnmucous tissue of the alimentary canal or in one of

solid viscera is but little likely to be made up mainly of spindle-cells.

The fasciculated sarcomata belong especially to the periosteum and to the
fasciae. Giant-cell sarcomata, on the other hand, arise usually in the
cancellous substance of bones, and spread out the compact tissue over them.
They also often appear in the form of an epulis, a growth projecting into

the mouth from the alveolar processes of the jaws.

Melanotic Sarcoma.—Of all the sarcomata that which is most definitely

localised in its origin is the pigmented or "melanotic." This constitutes the
larger part of what was form ei'ly known as "Melanotic Cancer." Rind-
fleisch, indeed, seems to imply that even when a pigmented growth possesses

ain alveolar structure it is yet likely to be a sarcoma, belonging to Billroth's

•"alveolar" form. But most writers allow that true carcinomata are some-
times melanotic, and I have myself examined one specimen (from the skin

of the neck) in which the cells lining the walls of the alveoli were distinctly

-columnar in form, and arranged side by side,'SO that their epithelial character
•could not be doubted. Still, one may for practical purposes continue to

describe pigmented growths under the sarcomata.

As a rule, they start from some part of the body which normally con-

tains pigment, generally from the skin or from the choroid coat of the eye,
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sometimes, according to Virchow, from an adrenal body or a vesicula

seminalis.

A curious fact, which was illustrated by a case in my own knowledge is

that the rectum sometimes becomes the seat of a primary melanotic tumour.
And white or grey horses, which have a deficiency of cutaneous pigment,,

are extremely liable to be affected with a pigmented growth situated about
the anus or upon the tail, although this is said to be of a comparatively
innocent character. Many cases of Melanotic Sarcoma in the human
subject are developed from pigmentary moles, which may have existed

from birth, and have at any rate remained for years without causing the
slightest inconvenience to the patient. Such a mole may begin to grow,
or it may itch, provoking the fingers to scratch it ; and then, within a very
few months, a fatal diffusion of secondary growths from it may occur.

Some observers, including Mr Hutchinson, even think that the development
of multiple melanotic sarcomata throughout the body may, in the absence
of any more obvious starting-point, be accounted for by the discovery
upon one of the toes or elsewhere of a flat pigment mark, which may yet
show no sign of having taken on active growth. But I should for my own
part be disposed to place such cases rather under the head of a general
diffused sarcomatosis.

It is to be observed that the distribution of jjigment in melanotic tumours-
is exceedingly capricious. Whole nodules may be uniformly black as ink,

but perhaps others in the same case are purely white and medullary, and
yet others may be of a grey colour, or streaked or marked with black patches
and lines. Where there is no alveolar structure, melanotic sarcomata usually
belong to the spindle-cell variety. In many instances they are extremely
numerous, and they may be thickly scattered in regions and tissues which
are comparatively seldom affected by new growths. Thus there may be
many of them along the course of the intestine, with ulcerated surfaces pro-
jecting into its interior. And othei^s may be found in the spleen, in the
thyroid, in the muscular substance of the heart, and, in fact, in every part
of the body.

Mixed with the tumours and nodules there are sometimes black spots or
patches, which look as though they were mere deposits of pigment,
without any new growth. I have observed this, for example, in the
mucous membrane of the stomach, of the renal pelvis, and of the
bladder ; and I have seen parts of the lungs stained black in a way which
seemed to me to be peculiar. Liicke, indeed, says that a careful examina-
tion always reveals the jDresence of cells in spots thus affected. But
Thiersch relates a case of melanotic carcinoma of the skin in which at
certain points nothing could be discovered but a diffused brown staining of

papillae, the texture of which was perfectly normal. And it is certain that
pigment is often excreted in the urine in large quantities, altogether
independently of the occurrence of melanotic growths in the kidneys or in

the bladder. Two instances of this were brought by me under the notice of
the Pathological Society in 1876. It had previously been described by
Eiselt and by other foreign writers. Urine so affected may have an olive-

green hue wien voided ; it becomes darker on exposure to the air, and the
addition of niti'ic acid turns it quite black. It may throw down a deposit
consisting partly of minute granules, partly of rounded brown translucent
bodies resembling nuclei, partly of casts of the uriuiferous tubules, brown
or black with pigment. The colouring matter, which is known as melanin,
can be separated in a pulverulent form, and when suspended in water
it remains unchanged for years. Certain of the tumour-masses may be
colourless even in cases attended with melanuria. It therefore seems clear

that the pigment is originally manufactured, not in the circulating blood,.
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"but in the substance of the growths, which are themselves black. It is

probably derived from haematin, but no transitions in orange or reddish-

brown tints are to be recognised. One can only suppose that it is

formed in the tumour in such large quantity that a surplus becomes

reabsorbed and is carried to the kidneys by excretion. The clinical recog-

nition of melanuria may sometimes be of great help in the diagnosis of an
obscure internal tumour, and it must not be confounded with the blackening

•of the urine which may appear when carbolic acid, creosote, or tar in any
form, has been applied to the skin or swallowed.

Multijjle sarcoma.—To the physician it is a point of great practical

importance that the develo^jment of sarcomatous growths in the interior

of the body is sometimes accompanied with symptoms such as by no means
suggest the real nature of the case. In some instances, the chief thing

of which the patient complains is pain, which may either be fixed in certain

parts or widely diffused, and may vary in seat from time to time. More or

less rapidly advancing emaciation and anaemia complete the clinical features

of the disease, the pathology of which sometimes remains obscure to the

very last. The following cases are examples.

In 1880, a man, aged forty-six, was under my care in Gruy's Hos-
pital, who had originally been admitted for what was regarded as a

gouty affection of the right hand and of the left great toe. This had set

in about a year before his death. At a later period no evidence of gout

could be discovered. He continued, however, to comj^lain of j^ains, which
were called rheumatic, in his right aiTa, in both shoulders, in the loins,

and (especially during defaecation) in the lower part of the spine. He
also suffered severely from headache, which, it was thought, might perhaps

have resulted from a previous injury. The urine was at one period albu-

minous, and the case was therefore regarded as one of Bright's disease

of gouty origin. Subsequently the urine became normal, and some of

those who saw the patient at that time suspected that he was exaggerating

his symptoms. However, he grew more and more wasted and bloodless, and
his pains became fixed in the iliac fossae, especially on the right side. The
most careful search was made for tumours, which it seemed could hardly

escape detection in so emaciated a subject. A few weeks before death

haematuria occurred, and this of coui'se led to the suspicion of primary
mahgnant disease of the kidney. At last he became unconscious, with

rigid fl.exion of the right arm, and in this state he died. The autopsy
showed that sarcomatous growths had occurred to an enormous extent,

but that there was nowhere any tumour discoverable by manipulation. In
each iliac fossa a layer of sarcomatous tissue was spread oiit beneath the

periosteum, and there was a large quantity diffused over the surface and in

the interior of many other bones. One tiunoui", which was removed, and
sawn vertically through, had in its cancellous tissue many rounded masses
.as large as walnuts. On the under surface of the dura mater there were a

number of Ijutton-like nodules indenting the brain. One kidney had two
small tumours affecting the mucous Kning of its pelvis. The growth
•consisted of large cells of the most irregular form embedded in a fibrous

matrix.

Another case is that of a boy, aged sixteen, who came under my obser-

vation when I was clinical clerk to Dr Eees in 1854, He said that he
had been strong and robust until eleven weeks before his admission, when
he began to suffer from pain, at fij'st in the loins, and afterwards in the

shoulders and limbs. There was great tenderness of the whole surface of

the body. He had also experienced a sensation of tingling in the area of

distribution of the ulnar nerve to each hand. He was a very delicate-

looking lad, with a clear complexion, a pink flush on each cheek, a moist
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-skin, a white tongue, and a pulse of 144. The first diagnosis was of sub-

acute rheumatism ; subsequently of chronic inflammation of the spinal

membranes. He lay for about two months, during which time he became
emaciated to the most extreme degree. Towards the last, masses of enlarged

glands could be felt through the walls of his contracted abdomen. He con-

tinued to suffer excruciating pain on the slightest movement, and there was
exquisite tenderness of the skin. One day he became insensible, and had a
convulsive attack, after which he lived only three hours. A large mass of

medullary growth was found in front of the spine, eroding the vertebrae, and
involving the nerves as they emerged from the spinal canal.

Sometimes the growth of multiple sarcomata leads to a still m.ore

rapidly fatal illness. In vol. xxv of the ' Guy's Hospital Eeports' I have
recorded certain cases which were attended with j^urpura and with haemor-
rhages from mucous surfaces. One of the most curious is that of a man, aged
twenty-five, who came under Dr Pye-Smith in 1879 for what was supposed
to be an attack of rheumatism. He said that on Whit Monday, June 2nd, he
had got wet through ; and from that time up to his admission, two months
later, he had complained of pains in the left shoulder, in the chest, and
in the hips. He had been confined to bed for nine days with profuse
sweating ; the temperature varied from 102° to 102*3°. The skin had
an unpleasant sour smell, and a systolic apex murmur was detected on
one occasion when he sat up. He went on well for twelve days, when
a purpuric rash came out on the chest and the abdomen, haematuria
occurred, and his eyelids and his scrotum became greatly swollen. Five
days later, on August 14th, he died. At the autopsy the scattered spots
of purpura still remained visible. Some of them were flat, but others were
slightly raised and indurated, and a few had a central pale elevation with
a narrow ring of purple discolouration around it. These proved to consist of
small round or irregular cells infiltrating the little lobules of subcutaneous
fat. In the kidneys there were several white or pinkish sarcomatous nodules.
In the lowest two inches of the ileum there was what appeared to be the
primary growth, a homogeneous-looking yellow mass, of considerable thick-
ness, involving all the intestinal coats.

Another case occurred in the person of a cab-driver, aged thirty-eight,

a patient under Dr Moxon in 1877. Up to five weeks before admission
he had always, he said, been a strong man. He then " caught cold from
being exposed to draughts." After this he suffered from pains in the
back, legs, arms, and chest, chiefly in the joints, and flying from one joint
to another. He was restless and hot at night ; he had profuse sour sweats

;

his urine was high-coloured and became thick on cooling. Five days before
he came into hospital he was attacked with severe pain in the back,
haematuria set in, and purpuric spots came out on the neck, the groins, and
the legs. Afterwards he had epistaxis, his gums became sore, and bled.
His temperature had been taken before admission, and was found to range
from 100° upwards. On admission he was much blanched and extremely
weak, with no perceptible pulse. The nose began to bleed almost imme-
diately, and on the following morning he died. The kidneys were found to
contain a large number of white tumours, and there was in the right
vesicula seminalis a firm grovrth, to which they were appai-ently secondary.

A third case was that of a man, aged twenty-eight, admitted under the
care of Dr Wilks in 1872. He said that for some weeks he had had bad
headache and neuralgia, that his teeth had been loose and painful, and that
his gums had been spongy and had bled. For ten days he had been
suffering with severe pains in the elbows, the knees, and the shoulders, but
these seemed to be diminishing in intensity. He was an anaemic man, with
a brown tongue, foul breath, and teeth and gums caked with dried blood.
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His pulse was 128, his temperature 100*2°, his respirations 28. His gums
and his nose continued to bleed, and eight days after his admission, raised

purpuric spots appeared on the abdomen. On the following day he became
unconscious and died. A whitish firm growth was found in the anterior

mediastinum, probably affecting the thymus ; and there was a large quantity

of a similar material in the subserous tissue of the peritoneum and in the

mesentery.

A fourth case, somewhat like the others, came under my observation

in February, 1876. The patient, a bank clerk, aged twenty-five, said that

he had got very cold about a fortnight before Christmas, 1875 ; for three

days he was chilled through, and he was never well afterwards. He
visited me in the morning, and I then found his temperature 101°. His
mouth and his tongue were stained with blood, his gums were slightly

spongy, he had purpuric spots on the legs. It appeared that he was not in

the habit of eating any vegetables, and I supposed the disease to be scor-

butus. But it soon became apparent that this was an error ; he rapidly

grew extremely anaemic and feeble, haemorrhage from the bowels set in, the
lymph-glands in various regions of the body became enormously large, and
at the end of a few months he died. There was no autopsy.

As I have remarked in my paper on this subject, different views may be
taken as to the relation between the symptoms which presented themselves

in these various cases, and the underlying malignant disease. It may be
that the purpura, the spongy state of the gums, the epistaxis, the fever, and
the rheumatoid pains are mere results of a profound alteration of the blood,

analogous to that which exists in Idiopathic Anaemia, in splenic Leuchaemia,

or in Scorbutus. But another possible explanation of the purpura may be
that a minute development of sarcomatous tissue, with vessels made up of

embryonic cells, occurs at each spot which is the seat of an effusion of

blood ; or, perhaps, that sarcomatous cells, or nuclei, or even leucocytes in

an abnormal condition, become lodged in the capillary walls, and produce
softening of them after the manner of emboli.

In some other instances, scarcely less obscure at the bedside, the diffused

development of sarcomatous growths is indicated by other symptoms beside

those mentioned in the last few paragraphs. One is the formation of

nodules in and beneath the skin, which can be felt and seen. Such
nodules, indeed, were present in the case of the clerk, above cited ; but
I committed the mistake of supposing that they belonged to an acci-

dental " molluscum Jibrosum." It would, I believe, be possible to guard
against a similar error in the future by remembering the peculiar discoid

shape of molluscous growths, which generally have a flat under surface and
a convex upper surface, uniting in a distinct edge or border. In 1876, Dr
Moxon had a patient under his care in whom the chief symptom was wasting,

until sarcomatous nodules appeared in and beneath the skin of the chest and
of the limbs, and cleared up the diagnosis.*

Another symptom of the formation of multiple sarcomata, especially

when they affect the bones, is a gradtial enlargement of certain parts

of the skeleton. Thus, in one of my cases the calvaria was found to

be very thick, and its whole substance was homogeneous and opaque
;

the bodies of the vertebrae, the ribs, and one os innominatum were also

found to have their cancellous tissue converted into a dense material.

Similar changes were observed in two instances recorded by Dr Groodhart in

vol. xxix of the * Transactions ' of the Pathological Society ; and Dr Cayley

* I have since seen a case which was believed to be of a similar kind, until at the

autopsy the subcutaneous tumours were proved to be cysticerci. Their real nature might,

however, have been recognised, if one had thought of it, by their peculiar shape and size;

they were firm elliptical bodies, very like a French olive in outline, but somewhat smaller.
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relates in the same place the case of a man who came under Mr Nunn
for chronic enlargement of the lower jaw ; his left clavicle was also much
thickened, and both tibiae curved forwards. This patient died of malig-

nant disease of the lung and of the liver. But the most remarkable in-

stances are those which were brought by Sir James Paget under the notice

of the Royal Medical and Chirurgical Society in 1876, under the name of
" Osteitis deformans." In these the diffused osseous change seemed to pre-

cede the development of any local tumour by many years. Thus one case

was that of a gentleman who, at the age of forty-six, became subject to aching
pains in the lower limbs ; the left tibia grew nodular, uneven, and broad ; the
skull gradually enlarged, so that its circumference increased in the course of

twenty years or more, from 22^ to 27f inches ; the spine became curved
and shortened and stiff. He died at last of a malignant tumour of the left

radius. The calvaria was found to be of about four times the normal
thickness ; its texture was in parts finely porous, in parts compact. Another
case, very similar in its character, ended after many years in the formation
of a medullaiy tumour of one humerus. Probably there is an analogy
between this simple affection of the bones, leading ultimately to fatal

malignant growths, and the diffused ichthyosis of the tongue which ter-

minates in cancer. To the pathologist it may probably continue to appear
necessary to regard the successive stages of each disease as distinct. But
from a. clinical point of view, it is important to keep before one the
significance of a thickened tibia or clavicle in an obscure case, that may
possibly be one of sarcomatous growth ; and it may be of great value in

diagnosis to elicit the fact that a patient's hat has become too tight for him,
or to observe an alteration in his attitude, the chin projecting forwards and
downwards, the arms hanging, and the legs being shortened and bowed
outwards, as in Paget' s cases, and in one which had been recorded some
years before by Wilks.

I have already remarked that the occurrence of a large number of

melanotic sarcomata in the same patient sometimes appears to be inde-

pendent of any infective process—that, in fact, they are multiple rather than
malignant. The same thing may, I believe, be said of other forms of

sarcoma as in the above cases, and likewise of the lymphomata, which are

next to be described. Not only is it often impossible to discover any one
growth which can be regarded as standing towards the rest in the relation

of primary to secondary ; but the tumours themselves may fail to present
Virchow's first indication of malignancy, that of "local progression" with-
out respect to the natural configuration of the parts affected. For instance,

I have seen a sarcoma of an undescended testis, weighing eight pounds,
which had on its outer side a detached piece, bearing the very same relation

to it in position and in size which the epididymis has to the healthy organ.
And in another case one ovary, although of normal shape, was of about twice
the length of the opposite ovary, and its substance was opaque, white, and
made up of rounded sarcomatoiis cells. Another point, which is perhaps
worthy of notice, is that in young adults who die of sarcomatous growths,
the thymus is often found persistent, if not rejuvenescent.

7. New growths of the type of lymph-gland tissue.—Among the primary
forms of tumour, in Virchow's classification, is one to which he gave
the name of lymphoma, and of which he defined the structure as being
identical with that of a lymphatic gland or of a solitary follicle : the
leuco-cytogenic or " adenoid tissue of His." It is made up of cells, which
lie in the meshes of a stroma. The cells are leucocytes, and can be
more or less readily removed by pencilling a thin section of the growth.
The stroma, which then becomes visible, is characterised by being " reticu-
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lated ;" that is to say, its fibres not merely cover one another, but brancli

and unite together, many of the points of union being themselves nucleated,

so that they may be fairly compared with fixed connective-tissue corpuscles,

triangular, or stellate in form.

The majority of the lyiiiphomata enumerated by Virchow really lie

beyond the definition of tumour, as we now understand it. He in-

cluded among them not only tubercle, but even the transitory growth to

which enteric fever gives rise in the follicles of the intestine
;

just as

under the teiin " G-ranulation-tumours," he described the various lesions

which are produced by syphilis, leprosy, and glanders. In fact, he seems

almost to have aimed at gathering together, for the purposes of his great

work, all the more important structural changes which belong to the science

of pathology. This, however, is incompatible with the order which I have
found it necessary to adopt, although, as I have already admitted, it would
be far from easy to define the word tumour scientifically.

Even when the lymphomata have been reduced within very naiTOW
limits, they still constitute a vague and unsatisfactory class of new
growths. Dr Green, in his 'Introduction to Pathology,' says that they

include three varieties; "simple lymphoma," " lymphadenoma," and "leu-

kaemia." Two of the examples which he cites of " simple lymphoma,"
are cases of enlargement of one or more of the lymphatic glands in some
particular region of the body, and those of overgrowth of the intestinal

follicles, forming polypi. But I think it would be very difiicult to say

Low many of the cases in question may not really be of an irritative or

inflammatory origin, or else may not belong to the early local stage which
sometimes occurs in Hodgkin's disease. And as for "leuksemia," I shall

hereafter have to discuss whether the lymphoid growths found in that affec-

tion are not merely accidental, the result of the leucocytes into which the

blood is overcharged being deposited in the interstices of the tissues. There
remains, therefore, only the third of Dr GTreen's varieties, that which he terms
" Lymphadenoma." This word is one which has tended greatly to confuse

the whole subject. By many French observers, including Cornil and Ranvier,

it is used to include all forms, of tumour, of Avhich the structure is identical

with that of "adenoid tissue." On the other hand, few G-erman patho-

logists employ it at all. And we should, I think, be strictly correct in

stating that its true position in the nomenclature of disease is that of

being a French equivalent for the German term Lymphoma. Dr Green,

however, like several other English wi'iters, applies it in a more Hmited
sense, to correspond with what I shall describe elsewhere as " Hodgkin's
disease." In that morbid condition there are, indeed, growths which spring

up in immense numbers, and sometimes with extreme rapidity, not only in

the lymphatic glands and the spleen, but also in almost all other organs and
tissues ; and they may possess at least the first of Virchow's characters of

malignancy, spreading from one part to another without regard to the

natural boundary lines between them. But it is nevertheless impossible to

reserve for them any such name as "lymphadenoma," or even to describe

them under any one pathological designation. For, as we shall hereafter

find, their histological charactei's vaiy very widely in different instances, so

that we must regard " Hodgkin's disease" as a clinical name for a group of

cases in which the same organs are affected, and of which the sjonptoms and
course are similar, but not as anatomically denoting any one special kind of

tumour.
This brings me to another term, " Lymphosarcoma," which also iJeeds to

be explained. Like "lymphadenoma," it has been employed in somewhat
different senses by different writers. Some seem to apply it to any sarco-

matous growth having its starting-point in lymphatic glands ; they forget
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that the seat of a sarcoma is in itself a matter of indifference, and certainly

does not require to be marked by any special name. On the other hand,
Virchow is disposed to designate as lymphosarcomata all lymphomatous
tumours of any size, of which the elements show no tendency to caseate,

and which undergo progressive and sometimes very rapid enlargement ; and
he would include under this head most instances of Hodgkin's disease, and
all the lymphomatous tumours of the mediastinum. But it is certain that
many of the cases in question, even where a large number of organs are

involved, exhibit no histological characters that can be said to differ from
those of a pure lymphoma. And it seems to me that the only logical course
is to reserve the name of lymphosarcoma for such growths as appear to

be transitional between a lymphoma and a sarcoma.

New growths of epithelial type.—As I have already remarked, we owe to

Virchow the very important doctrine that the "cancer-cell," which was
believed by histologists to be heterologous, i.e. unlike any of the elements
•of the healthy body, is, after all, identical with the cells of epithelium. He
pointed out this fact explicitly in a paper in the first volume of his ' Archiv,'
published in 1847 ; and at the same time he indicated the region in which
the most perfect representatives of cancer-cells are to be found, namely,
upon the mucous surface of the ureters and of the bladder, especially in

infants. He also made a striking comparison between the alveolar structure
of a cancer and that of the lung in a case of lobular pneumonia, where the
pulmonary vesicles are filled with exudation which is just turning into pus.
It is a remarkable fact that, at a much latter date, pathologists, still ignorant
of his teaching, actually committed the mistake of diagnosing malignant
:growths in the urinary passages or in the lungs, on microscopical evidence
•alone, in cases where no disease was present.

It is much to be regretted that Virchow did not carry out his usual
method of nomenclature, and stamp with his authority the practice of
applying the term epithelioma to all tumours of epithelial type. Unfortu-
nately it was already in use, as a designation for a very limited group of
cancers, characterised, however, not by the presence of ordinary epithelial,

but by that of horny epidermic cells. But I believe that this inappropriate
limitation of it will hereafter be given up, and that "Epithelioma" will
universally be employed, as many observers do even now, in the wider sense
ivhich seems naturally to belong to it.

Epithelial growths, however, are not all of them included under cancers.
There are certain innocent forms of them, two of which respectively bear
the names of papilloma and adenoma. These bear precisely the same
relation to one another which an intestinal villus does to a Lieberkiihn's
tubule. The former consists of a solid protrusion outwards of mucous
membrane or of skin, upon which epithelial cells are arranged ; the latter is

a hollow inversion of mucous membrane or of skin, with an epithelial
lining. They each come under the notice of the surgeon rather than of
the physician ; but I may briefly mention certain instances of them.

8. Papilloma.—Of this we have examples in common cutaneous warts,
and in the horny growths which are sometimes seen upon the face, neck, or
chest. Another common variety occurs on the genital organs. Yet another
form is sometimes met with in the larynx, especially at an early period of
life. Lastly, there is an affection to which the vesical mucous membrane is

liable, and which is known as " villous tumour " of the bladder, or some-
times (on account of the alarming and dangerous symptoms to which
it gives rise) as " villous cancer," It consists in the formation of one
or more tufts of long, soft, delicate-branched filaments, each containing a
wide vascular loop, and covered with a series of layers of large epithelial
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cells. I believe that this kind of new growth is never found to spread to

lymph-glands, nor to produce metastatic nodules in distant parts. But
Billroth still continues to place it among the carciuomata, on the ground

that masses of epithelial cells lie in meshes at the bases of the villi. I have

myself observed one case in which the resemblance to the structure of a

cancer was certainly very close.

9. Adenoma.—Of this form of tumour, having its seat in the skin, an
instance may be found in Molluscum contagiosum. Other examples also

are met with, corresponding some with the sebaceous, some with the sudori-

parous glands. Upon mucous membranes the most common variety is one

which constitutes a large number of so-called "polypi," growing from the

surface of the intestine, of the cervix uteri, or of the nasal fossa. In the

female breast adenomata very frequently occur.

10. Carcinoma.—It is to be obsei-ved that the structure of the two kinds

of new growths last described is by no means always identical with that of

the part in which they arise ; thus a nodule of moUuscum-contagiosum
differs considerably fi'om the healthy skin in its histology, and a villous

tumour of the bladder from the vesical mucous membrane. And I think

that now it is impossible to maintain in its integrity the dictum of

Waldeyer, which is cited by Liicke with approval, that the carcinomata can
be absolutely distinguished from other epithelial growths by their being
" atypical." Probably the real fact is that, as in so many other depart-

ments of pathology, no positive line of demarcation exists. The carcino-

mata, indeed, may be said to combine in many cases the distinctive features

of a papilloma with those of an adenoma, in so far that they consist partly

of outgrowths covered with epithelial cells, partly of inversions lined with

them. Thus a cancer of the skin often begins in a growth resembling a

wart. Many cancers of the stomach or of the intestine, or of the gall-

bladder, present veiy abundant villous processes. At the os uteri, nothing is

more common than for a cancer to begin as what is tenned a " cauliflower

growth."
In briefly sketching the histology of the carcinomata, it will, I think,

be the most convenient plan to begin with what may be termed " simple

carcinoma,'' the common type of cancerous growths affecting glandular

organs and mucous surfaces in general. Afterwards I must describe

separately two varieties which occur, the one in connection with skin and
with mucous membranes lined by laminated pavement-epithelium, the

other with mucous membranes lined by columnar epithelium ; these may
respectively be called " Jceratoid carcinoma," and " columnar carcinoma."

a. Simple carcinoma presents a great many varieties of structure ac-

cording to its exact seat. But it is always made up of oval or rounded

alveoli, which contain masses of cells like those of epithelium. The
walls of the alveoli usually consist of fibrous tissue, and they are more or

less abundantly supplied with blood-vessels. In very soft, rapidly growing

cancers, however, they may be composed of spindle-cells ; or, in other

words, their tissue may be sarcomatous. Otherwise the softness or hardness,

of a carcinoma depends chiefly upon the proportion between the thickness

of the alveolar walls and the size of the alveoh themselves. In many
instances the substance of the growth is as easy to break down as that of

a healthy spleen, or even of a spleen fi-om a case of fever ; and then one

finds that the alveoli are large and that their walls are made up mainly of

blood-vessels, and have but little fibrous tissue in them. But sometimes

it is so hard as to be spoken of as " stony ; " the microscope then* shows
that it consists almost entirely of interlacing dense white bands, the alveoli

being very small, and perhaps so few in number that theii* jn-esence may
easily be overlooked. It is to such growths that the old name of
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*' scirrhus " is still applied. They are commonly very slow in their course,

and they contract and shrink so that the general appearance is often

that of a cicatricial relic, rather than of a tumour ; and if they occupy the

circumference of a hollow canal (such as the intestine or the common bile-

duct), they greatly narrow it. I shall hereafter have repeated occasion to

insist upon the caution which is required in accepting statements as to the

occurrence of fibrous non-malignant growths in such situations.

As to the extent to which the walls of the alveoli of a simple carcinoma

are a new formation there is still some uncertainty, and perhaps different

cases differ in this respect. The analogy of keratoid carcinoma, which will

be described further on, suggests that they may be in great part made up
of pre-existing tissue-elements, modified in their arrangement by the

pressure of the masses of epithelial cells which are in contact with them on
all sides. On the other hand, it is certain that in growing cancers the

alveolar walls generally contain numerous leucocytes, from which a new
fibrous tissue may well be supposed to be developed. And, as Waldeyer
remarks, when a carcinoma extends along the interior of a thrombus within

the channel of a vein, its alveoli can be nothing else than entirely new
formations. I must confess, however, that in some cases of this kind the

alveoli have appeared to me to be but very little marked.
In thin sections of a carcinoma the alveoli look like closed spaces, but

in reality they freely communicate with one another in different planes.

Thus, when one gently squeezes the cut surface of such a growth, or when it

is scraped with a knife, the cell-masses, with more or less of an albuminous
fluid, escape readily, forming what has long been known as the " milky " or
" cream-like " cancer-juice, or appearing as a soft, curdy, solid substance.

The cell-masses themselves—the " cancer-hodies,'" as Waldeyer proposes

to call them—may sometimes be withdrawn in continuity from two or

more alveoli so as to have a branching or reticulated appearance. The
cells of which they are made up present every variety of shape, "poly-

morphism" being indeed one of their characters. They have commonly
very large, round or oval nuclei, and sometimes two or even more of them.

The protoplasm is abundant, it is often granular, and it has no definite cell-

wall.

h. Keratoid carcinoma.—This is the form of growth which is commonly
known in England by the inappropriate name of " Epithelioma," said to

have been originally given to it by Hannover in 1852. Foreign writers,

following Lebert, often term it " cancroid." What characterises it is the

fact that some of its cells undergo a chemical change identical with that

which constitutes cornification in the superficial layers of the epidermis.

The horny cells are, as might be expected, situated always towards the

centre of the cancer-bodies in which they occur. They become fixed

together, and the pressure to which they are subjected moulds them into

globular bodies, more or less laminated in structure, but often having a

transparent centre, which looks like a single large cell, although, no doubt,

this is not really its nature. These bodies were called by Lebert " epi-

dermic globes." In this country they are usually, but not very suitably,

designated "bird's-nest cells." It must be clearly understood that in

themselves they afford no proof whatever of the presence of a malignant
new growth. On the contrary, they may be found under various circum-

stances, as, for example (according to Thiersch), " in lupus, in the hyper-

semic borders of cicatrices, in sebaceous tumours, and in the epithelial

covering of the gums." Their real importance lies in the fact that when
they are seen in a new growth they show it to be not merely a carcinoma,

but one which has its origin either in the skin or in some mucous mem-
brane having a laminated epithelium. This form of cancer is exceedingly
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frequent about the orifices of the body, especially the lips, the anus, and
the vulva. The mucous membranes upon which it may occur are those of
the mouth, tongue, pharynx, larynx, and oesophagus, that of the lower part
of the rectum, that of the urethra and of the bladder, that of the vagina,
and of the os uteri. In many of these situations, however, it is common tO'

meet with gro-\vths which, although the presence of homy globes compels
one to call them keratoid carcinomata, yet contain the globes in small
numbers, and which in their general appearance and structure approxi-
mate very closely to the "simple" form of cancer. Such transitional

varieties are met with in the bladder, and they are very common in the
cervix uteri. In the oesophagus they have appeared to me to increase in

relative frequency from the pharynx downwards, until at the cardiac orifice

of the stomach a point is reached at which the liability to cornification

within the interior of the cancer-bodies ceases altogether, Axiother proof
of the close relation between the two forms of cancer is sometimes afforded

.

by an examination of the structure of the secondaiy nodules in distant
parts from a case in which the primary growth is keratoid. In some
instances I have seen a nodule in the kidney or in the lung present
homy laminated globes which were as well formed as those in the original

seat of disease in the tongue or in the oesophagus. But in a recent case of

keratoid cancer of the lip in which the cervical glands contained typical

globes, I found that some large secondary masses in the liver, which were
softening centrally into cavities, had rather the structure of a simple
carcinoma, the indications of cornification of any of the cells being very
slight and imperfect. The keratoid form of cancer is, however, much more
apt to infect the lymph-glands which correspond with its primary seat than
to be carried to distant parts by the blood-stream.

In the more characteristic cases of keratoid carcinoma, the material
of which can be scraped or squeezed from the cut surface of the growth is

firm and granular looking, so that it is very like the secretion of a seba-

ceous gland. It often comes out in the form of long worm-like masses.
Histologically a keratoid carcinoma differs from the simple variety in

some other respects as well as in containing the " globes" or "birdsnests."'

Not infrequently some of the cells have prickle-edges, exactly as in certain

layers of the normal epidermis. Another peculiarity is that the " cancer-

bodies" are much more plainly seen to form continuous bud-like branching
processes, which grow more or less vertically downwards from the surface,,

penetrate the deeper stmctures and push them aside. Indeed, in its

typical foi-ms keratoid carcinoma may be said to present no definite

alveoli. The substance that intervenes between the different cancer-bodies
was all of it pre-existent, and it has undergone little or no change except

that it is commonly infiltrated with leucocytes.

It seems now to have been clearly proved that the so-called "Rodent
ulcer, ^^ which occurs chiefliy on the face of persons advanced in life, and
which is characterised clinically by its very slow course, is only a variety of

keratoid carcinoma. And in all jirobability the same may also be said of

the affection termed ^'Cylindroma" by Billroth, in which certain peculiar

hyahne bodies are found. Each of these kinds of growth concerns the
surgeon rather than the physician.

c. Columnar carcinoma.—In 1852 Bidder, of Dorpat, described in

'Miiller's Archiv' a case in which the cells of a soft cancer of the pylorus
were identical with those of " columnar" or "cylinder epithelium." Many
other instances of the same kind have since been recorded, and it has com-
monly been called a "cylinder" or "columnar epithelioma," a name which
of course must be changed into that of columnar carcinoma, if we are

hereafter to use the term epithelioma in the wide sense given to it in the
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present chapter. In all probability tlie area of distribution of this form of

tiimotir, as a primary growth, has now been completely mapped out. It

includes the whole alimentary canal, from the cardia downwards to within

a short distance of the anus, the biliary passages, and the gall-bladder, and
(according to Cornil and Ranvier) the nasal fossae, the upper part of the
uterine cavity, and perhaps the ovaries. Of course, secondary nodules
may occur in various parts. I have found them in the liver and the
brain, and other observers in the lungs and in bones. The appearance
of a primary columnar carcinoma is commonly that of an irregular shallow
ulcer with a soft, raised, slightly projecting border; but I am not aware
that it could be identified by its naked-eye character alone. It may yield an
abundant juice, full of the columnar cells, which are often still adherent to

one another by their sides. A thin section generally shows that they are

very regularly arranged round the borders of long-branching channels or

alveoli. But, as Cornil and Eanvier admit, some of them may be polymor-
phous. And I think that I have clearly seen transitions between this and
other forms of cancer, not only in examining different primary growths, but
also sometimes in comparing together primary and secondary growths from
the same case, the tendency being for the latter to approximate towards
the simj)le variety of carcinoma.

Histogenesis of cancer.—The development of Carcinoma, generally, has of

late years been investigated by many histologists with infinite pains, but
the conclusion at which they have arrived is, after all, a matter of inference

rather than of direct observation.

That leucocytes are unable of themselves to produce epithelium is almost
established by what is known of the healing of wounds and ulcers from
their . margins, and by the success of Eeverdin's practice of transplanting

cuticle. One scarcely seems to need the corroboration afforded by the fact

that tumours of epithelial type arise primarily only in those structures which
contain epithelial elements. This fact, indeed, rests upon an experience

which is not altogether unequivocal. Grerman writers still cite a case of

Virchow's, recorded in 1850, in which the tibia is said to have been affected by
a primary " cancroid," the skin being healthy, and Otto Weber is quoted as

having in 1859 related a case in which there was a similar lesion of the lower
jaw. One may, however, fairly hesitate as to the value of such observations

made at a time when their theoretical significance could hardly have been
appreciated. Far greater weight would seem to belong to the fact that Wal-
deyer and other recent investigators have failed to meet with a single instance

of the same kind. It would, indeed, be easy to account for the occasional

occuiTence of exceptions to the rule. Apart from the diflSculty of discovering
in all cases the growth which is really primary, it might be argued that it

is possible for a lesion starting from the skin to extend downwards and to

spread into the deeper structures, so as to appear to have begun in them.
Paget, for instance, speaks of having " seen two examples of primary epi-

thelial cancer in lymphatic glands ;" one was in a sweep, whose groin con-
tained a large mass, notwithstanding that the penis and the scrotum
appeared to be unaffected. But it may be doubted whether the microscope
might not have thrown fresh light upon the matter. Thiersch records a
case in which a nodule seemed for a time to be subcutaneous, but
really had had its origin in the sweat glands. And I may take this oppor-
tunity of observing that some carcinomata seem definitely to arise from
the cells belonging to the glands of the skin, or of a mucous membrane,
rather than from those which cover the surface. Further, it is conceivable,

as was suggested by Remak in 1854, that a fragment of germinal epithelium,

embedded in other tissues from foetal life, may sometimes afterwards deve-
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lop into a cancerous tumour, instead of foinning an innocent dermoid
cyst. A-Ccording to Thiersch it is no uncommon thiug for cancer to arise

in the wall of such a cyst after it has existed for a nujnber of years ; and
Waldeyer cites an instance in which a similar change occurred in a con-
genital sacral tumour.

Even recently, however, some pathologists have maintained that although
epithelial cells are formed only in contact with pre-existing epithelium they
yet arise out of cells which are not themselves epithelial. Klebs speaks
of au " epithelial infection," by which, for example, in a healing ulcer the
rete mucosum of the skin at its margin is supposed to convert the cells of
the adjacent granulations into epithelial cells. But, as Waldeyer remarks,
there are striking instances in which a cancer fails to impress its own
characters even upon epithelium with which it haj^pens to come into relation.

Thus, whereas the secreting cells of the liver are directly concerned in
the development of some of the primary carcinomata of that organ, they are
pushed aside by secondary nodules, the genus of which are derived from
elsewhere and take no part in their fonnation.

In 1867 Koster propounded the view that the cells of cancerous growths
in the skin are fonned from the endothelia of lymph-channels. This, how-
ever, has met with no support ; Waldeyer says that he has repeatedly seen
cancer bodies lying in immediate contact with perfectly unaltered endothe-
lium, and although he admits that they often penetrate into lymjjh-channels
and occupy them, he maintains that it is far from being always the case.

On the whole, if we are not to cling to the notion that the epithelial cells are
developed by germination or fission from pre-existing cells, it would seem to

be more easy to accept the view that they arise out of ordinary leuco-

cytes. For, as I have already had occasion to mention, it is a fact

that the tissues in immediate contact with a primaiy cancer are very
commonly thickly infiltrated with leucocytes ; and, if they do not con-
tribute to the new growth, their presence requires to be explained in some
other way. It is not unlikely that they are the results of a reactive or

inflammatoiy process, of which a more intense degree is seen as ulceration

of the growth. Waldeyer points out that the cancer-cells themselves are

altogether passive when ulceration occurs ; they break down and escape
with the discharge. But there can be little doubt that the putrid and
offensive character of the ichor which exudes from an open cancer is due
to the extension inwards of a septic agency along the epithelial columns
and through the alveoli, which, as we have seen, communicate with one
another.

Caseous decay.—Carcinomata are liable to certain retrograde changes
beginning -nithin their substance. Like sarcomata and almost every other

kind of hard growth, they are apt to undergo " caseation." Whether this is

altogether spontaneous—an indication that the cancer-bodies have reached
their natural term of life—or whether it is due to interruption of blood-
supply, has not, so far as I know, been ascertained. But it often affects

all but the narrowest possible growing margin of a tumour, especially

of a secondary nodule. And, not uncommonly, where a caseating tumour
is seated in the interior of a solid organ, such as the liver, its centre softens

down so as to produce a cavity filled with a straw-coloured albuminous liquid.

Colloid transformation.—But ' the most remarkable degeneration of

cancers, and one which never occurs in sarcomata, is the " colloid." Chemi-
cally there is, I believe, an exact analogy for it in the substance pi the
thyroid body when enlarged. Colloid material differs from mucus in not
being precipitated or rendered opaque by acetic acid, and also in containing
sulphur. Cancers which undergo this change sometimes occur in the

breast, but scarcely anywhere else except within the abdomen. At the
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pylorus one can sometimes trace very clearly the gradual conversion of a

simple carcinoma into colloid. Until the nature of the colloid degeneration

was understood by pathologists, there was no greater puzzle. The abdomen
was sometimes found filled with enormous gelatinous masses, in which the

microscope showed no definite structure, but which yet penetrated organs

and destroyed them in such a way as clearly to show that it possessed

malignant characters. In 1847, Virchow's idea was that it was nothing

else than a persistent condition of the gelatinous exudation out of which, at

that time, he imagined all cancers to develop themselves. Long afterwards

it was described as a separate and a very anomalous variety of carcinoma.

But of late the doctrine that it is the result of a peculiar degenerative process

has met with general acceptance. There can be no doubt, however, that

much new material is laid down froiu the blood in a growth which is under-

going this change, for its alveoli have so enormously increased in size that

they are often visible to the naked eye. Indeed, formerly, when the struc-

ture of carcinomata was not known, the terms " alveolar cancer " and
" reticulated cancer " were often employed as synonymous with colloid.

The epithelial cells, however, themselves become swollen out into glistening,

structureless globes. And it is only towards the centre of some of the

alveoli that a few unaltered cells may still remain visible. Colloid growths
have a yellow tint, which serves to distinguish them from the myxomata
which formerly were confounded with them. Immense masses of cancer,

having undergone this degeneration, sometimes fill the abdominal cavity,

lying in great part loose and unattached to the serous membrane. In such

cases it may be only after careful search that one discovers any portion of

the growth in an unaltered state.

Heredity.—Hitherto I have spoken of tumours as if they had only a local

origin. But there is another side to their aetiology, which is commonly ex-

pressed in England by the statement that they are, or may be, constitutional.

The proof of this lies mainly in the fact that malignant growths undergo trans-

mission by inheritance. The experience of Sir James Paget is very striking

;

in his hospital days he found that the proportion of cases in which a family

tendency could be traced Avas one in six ; subsequently in private practice,

he made it one in four, and still more recently it has become one in three.

It is true that these results might perhaps lose much of their apparent

significance, if we were to inquire as to the proportion of healthy persons,

chosen at random, who would be found to have had one or more relations

affected with cancer, supposing their family history to be scrutinised

with sufficient care. But some of the cases recorded by Paget and by
others are far too striking to be set down as mere coincidences. Thus a
lady, who died with cancer of the stomach, had had seven children and
about thirty grandchildren who grew up. Some of them were still living

;

but a daughter had already died with cancer of the stomach, two
granddaughters with cancer of the uterus, a granddaughter with cancer of

the breast, a grandson with cancer in the bladder, a grandson with cancer in

the rectum, a grandson with cancer in the axillary lymph-glands. A point

of considerable importance is that where the disease is transmitted by
inheritance it often appears in the descendants at a much earlier age than in

the first patient. Thus, a young lady of twenty-four died of " epithelial

cancer " of the pharynx ; her mother had been attacked by cancer when
between forty and fifty years old, her grandfather between sixty and seventy,

a great-aunt at about forty, her great-grandmother at eighty or older. A
schoolfellow of my own died of cancer of the rectum before he was forty

years of age ; his father and his grandfather were believed to have also

suffered from cancer, but at advanced periods of life.
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In the * St. Bartholomew's Hospital Eeports ' for 1866, Mr Morrant.
Baker analysed 103 of Paget's cases, and carefully investigated the ques-
tion whether the appearance of cancer in successive members of the same
family could be attribxited to the mere propagation of a local defect, or
(in other words) of a tendency on the part of some one organ to a special

morbid change. But he found that it was hardly more common for the
disease to occur in the same spot in two members of the same family in

turn than for its sea.t to be quite different. A scarcely less important point
is whether the inheritance is limited to a particular kind of new growth in

each case. In regard to this Cohnheim observes that sometimes a mother
suffers from adenoma of the breast, and her daughter afterwards from.
cancer of that organ. And among Paget's obsei'vations there are several in.

which it seems clear that carcinoma occurred in one member of a family and
sarcoma in another. So again, Sir William Jenner mentions the case of a
man who had cancer of the tongue, and whose child, twenty-two years before,

had died at the age of two or three years with disseminated malignant
growths, which one may presume to have been sarcomata.

But, in truth, there are grounds for stretching to the widest possible

extent our conception of the inheritance of a tendency to tumour-formation.
In the course of the discussion of the Pathological Society in 1874, Mr
Hutchinson remarked that persons who had common warts in large numbers
generally had had relatives affected with cancer. And I know that Dr
Goodhart shares with me the impression, based ui^on our observations in

the deadhouse at Guy's Hospital, that it is vei'y common to find all sorts

of innocent tumours in the bodies of those who have died of malignant
growths. On the other hand, Paget has insisted on the frequency with
which the liability to sebaceous cysts, or to certain multiple osseous tumours,
is transmitted by inheritance.

Thus, it seems clear that the hereditary propagation of cancer is, after

all, only part of a widely-spread diffusion of new growths of various kinds
in cei*tain families rather than in others. And the larger half of the
aetiology has obviously still to be made out.

It seems to be certain that, to use the words of Sir James Paget,
the growth of cancer often quickly follows " deep anxiety, deferred hope,
or disappointment," in such a way as to suggest that mental conditions may
play a part in its causation.

The origin of Cancer.—According to Cohnheim, there is but one way in

which it is conceivable that a new growth should arise in an adult, and that
is by a portion of embryonic tissue having become arrested in its develop-

ment during foetal life, and having remained shut off until its dormant
capacities have ultimately roused into activity. Such an hypothesis was, I
believe, first j)ropounded by Virchow to account for the remarkable fact

that enchondromata arise in connection with bones, but never from per-

manent cartilage ; he supposed that a fragment of the original car-

tilaginous representation of the bone might remain unossified, and might
ultimately form the starting-point of a tumour. Cohnheim maintains
that cancers are particularly apt to arise at spots which (as in the case

of the orifices of the great mucous channels) are the seat of somewhat
complicated processes in the development of the embryo, so that involu-

tions of the external germinal layer may be supposed likely to occur there.

The ultimate formation of the new growth he attributes to a fajlure of
" physiological resistance " on the part of the normal tissues around. A
somewhat similar notion was put forth by Thiersch in explanation of the
liability of aged persons to keratoid carcinoma : he attributed it to the

atrophied and inelastic condition of the fibrous texture of the skin at
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advanced periods of life, whereby lie supposed the extension downwards of

the epidermis to he facilitated.

There can he no doubt that Cohnheim's theory is readily apj)licable

to certain kinds of tumour. It is probably true so far as the dermoid cysts

are concerned ; and it may perhaps account for the frequency with which
growths arise in the uterus or in the breast of unmarried women in the later

years of life, since in such persons the organs in question no doxibt contain

germs which fail to receive their normal physiological stimulus. As regards

the breast, indeed, Dr Creighton has worked out a similar idea with extreme
care and in great detail.* Having studied fully the normal process of

evolution or " unfolding," which the mamma undergoes when preparing
for its secretory functions, he finds that the growth of tumours in it may be
regarded as a modification of that process, under what he terms " spurious
stimulation," occurring at a time when the organ is in a quiescent
condition. But it is obvious, though Cohnheim does not seem to think
so, that such theories afford no explanation whatever of the mystery of

tumour development. How a fragment of tissue, after lying dormant
for years, can produce a carcinoma or a sarcoma still remains entirely

unexplained.

Moreover, there are some facts which seem to me to show conclusively

that the theory of dormant embryonic masses is at least not universally

true. I refer to the production of tumours by injuries, and to their appear-
ing in spots which have for a long time previously been the seats of various
local and accidental lesions. As regards the traumatic origin of cancers,

Cohnheim, indeed, takes up a most uncompromising attitude. He cites-

Boll's statement that in 12 per cent, of the cancer cases operated on by
Langenbeck there had been an injury before the growth was developed ; but
he declares that such a mode of causation is nothing less than an impossi-
bility. He believes that his experiments on animals have enabled him to

study all the congestive or inflammatory processes which are capable of
resulting from injuries, and that such observations aVe final. But the
following cases related by Paget seem to me to prove the contrary.

A boy was accidentally wounded in one eye, which was sound. Within a.

few days, a medullary tumour grew from the eyeball ; it was removed three
weeks later, but it quickly recurred, and destroyed life. Another boy fell

and struck his knee ; swelhng followed, which was at first supposed to be
inflammatory ; but it increased, and proved to be a large medullary growth
round the lower end of the femur. A steady man at his work, slipped and
strained or broke his fibula ; the injury led to pain and swelling, and in the
course of eight weeks there was found to be a growth of large size outside
and within the shaft of the bone.

Many instances can be cited in which a malignant tumour appears
to arise out of some chronic local lesion. Thus it is well known that a
keratoid cancer sometimes appears in the cicatrix of a burn on the arm
or on the hand, where such a growth is otherwise rarely seen. A similar

affection of the tongue often follows ichthyosis, or white syphilitic patches,

at the end of several years. In the common bile-duct, a carcinomatous,

growth is very frequently traceable to irritation of its mucous membrane
by gall-stones. And I have seen more than one instance in which a,

malignant growth in the posterior wall of the urinary bladder has seemed
to have been caused by the repeated introduction of catheters.

I am not sure, however, whether most of these facts are so absolutely
incompatible with Cohnheim's theory as he himself seems to suppose.
One must admit that injury or irritation of a part gives rise to the forma-
tion of a new growth only in very exceptional cases ; and it is surely

* • Contributions to the Physiology and Pathology of the Breast,' 8vo, London, 1878.
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not impossible tliat a dormant fragment of embryonic tissue, if its

presence there may be assumed, should find in the injury, or in the irrita-

tion, the stimulus needed to arouse it into activity.

The cases which it is most difficult to reconcile with such a view seem to

be those of cancer in the scars of bums, and (on account of their frequency)

those in which cancer of the tongue follows ichthyosis, or in which cancer

-of the bile-ducts is set up by gall-stones.
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History of the disease—Origin and incubation—Primary lesion—Infecting and
soft sores—Premonitory stage—Secondary lesions of shin, throat and
mouth, eyes, &c.—Tertiary lesions of sTcin, tongue, palate, hones and testes—Diagnosis—Infection—Pathology—Prognosis—Treatment.

Considering how modern is the distinction between measles and small-

pox,—diseases unlike one another, and each remarkably definite in its

character,—one can hardly be surprised that neither the medical writings

of antiquity, nor even those of the middle ages, contain descriptions of

syphilis as an affection sui generis. What first drew attention to this

disease was its epidemic prevalence in Italy at the end of the fifteenth century,

when Charles VIII of France invaded and occupied Naples. The general

supposition then was that it was a new malady ; but some years later the

suggestion was made that it had been brought from the West Indies by
the sailors of Columbus, who arrived in Europe about the time when it

broke out. However, there are grounds for the belief that the disease had
been observed in France, in Germany, and in Italy, as well as in Spain,

before the expedition of Charles VIII (1494-5), and when Columbus had not

yet reached Palos (March, 1493), or at least had only recently landed his

men there. And critical inquiries seem to show that in all probability

syphilitic affections were by no means unknown during previous centuries,

although they were confounded with other maladies, and particularly with
leprosy.

The Italian epidemic of 1494 and the subsequent years was extra-

ordinarily severe. Lancereaux says that almost a twentieth part of the-

population were attacked, and that although few died, fewer still were
entirely cured. But the disease soon lost its pestilential character, and by
the middle of the sixteenth century its type resembled that with which we
are now familiar. A point worthy of notice is that its diffusion was at first

ascribed to climatic influences, in ignorance of its real mode of propagation.

Smaller epidemics of syphilis have since been observed, which have some-
times been entirely misunderstood, and described under a variety of names

;

and some affections, long regarded as peculiar to certain regions, have only

recently been determined as modifications of syphilis. Under the former head
I may mention a disease which attacked one hundred and eighty persons at

Briinn, in Moravia, in 1578, one which raged in Canada in 1780, and the
" Scherlievo " of Fiume at the beginning of this century ; under the latter the
" Sibbens," which prevailed in the west of Scotland during the eighteenth

century, and the "Eadesyge" of Sweden and Norway.
At the present time the disease is found in almost every part of the

world, but with different degrees of frequency, according as the conditions

are favorable or otherwise for its usual mode of propagation. But among
the inhabitants of Iceland it is said never to have established itself, although
it has repeatedly been introduced by sailors. And, according to Dr-
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Livingstone, in the natives of pure blood in the centre of Southern Africa

it does not persist in any form, but gets well spontaneously. The
severitv of syphilis in different countries is very variable. In China and

in Japan it seems to be generally mild, and Lancereaux cites French

physicians, who had studied it in these countries, and have suggested that

its virulence has gradually become attenuated by its wide diffusion through

the population in successive generations. Upon the same authority it is

stated to acquire a disproportionate degree of intensity when it passes from
a Chinese to a European. Similar assertions have been made with regard

to its transmission from one race to another elsewhere. But its worst forms

always appear in seaport towns, where vice and intemperance prevail

together ; and it is also aggravated by unfavorable hygienic conditions of

all kinds.

The term " Syphilis" seems to have been invented by Pracastorius, who
in 1521 published a poem in which he related how SypMlus, a shepherd, was
stricken by Apollo with the new disease, which was even then not recognised

as venereal. The French from a very early period contrasted la petite with

la grosse vereole, just as in England " smallpox," which we now regard as a

single word, formerly conveyed a similar distinction. Many other names
employed in various countries indicated a belief that it had been introduced

by communication with foreigners. Thus, while it was " mal de Naples "

to the French, it was to the Italians "mal francesce;" and, unhappily,

the Sandwich Islanders originally knew it as the " English disease." At
one time the most common designation for it was that of *' lues venerea"

which dates back to Femelius (1556). But it is to be observed that the
" venereal disease " was held to include both gonorrhoea, proved to be
distinct by Eicord in 1831, and the soft chancre, which many observers

now regard as an independent affection. Indeed, the conception of

.syphilis as a general malady, comparable with the exanthemata, had no
existence until about forty years ago. It is true that John Hunter
described a constitutional form of the venereal disease, but he expressly

taught that the action of the poison on the blood was different from that

which occurred in any kind of fever. Since the modern view with regard

to it has gained general acceptance, the name of Syphilis has superseded all

others. That this view should be firmly held is, indeed, of the first import-

ance. One may almost say that the physician ought, as far as possible, to

thrust out of his sight the idea that the disease carries with it the stigma

of impurity derived from illicit intercourse. There are many ways in which
a .person may fall a victim to syphilis without any breach of morality.

And in exceptional instances one must be prepared to recognise its manifold

varieties in patients of either sex, at any age, and in every position of life.

Course of the disease.—Incubation.—'Wh.&ci a person is infected with the

syphilitic virus there elapses, in uncomplicated cases, a considerable interval

of time before any change is observed. The disease is like the acute con-

tagious fevers, in having a period of incubation. It is very remarkable

that this fact was unknown until, between 1856 and 1862, certain experi-

menters inoculated syphilis upon healthy individuals. Prof. Baumler, in

Ziemssen's 'Handbuch,' brings together thirty-one observations of this

kind, in the very large majority of which the incubation was from fifteen

to twenty-five days. Once it was only ten days : four times between
thirty-five and forty-four days. In 1865 Fournier recorded a series of

cases in which the affection had developed itself naturally. Tho incubation

was more often over than under three weeks : it not infrequently reached a

month or six weeks, and once was prolonged to ten weeks. In one patient

of Baumler' s, in whom the exact date of exposure to the poison was known,
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the incubation was twenty-five days : in another l^wenty-nine days. The

idea that no such period occurred was based partly upon a natural tendency

to ascribe the disease to the last impure intercourse preceding its appear-

ance, partly upon the circumstance that another virus, which produces an

.eflEect almost at once, is often transmitted in association with that of syphilis

proper.

Primary stage.—The earliest symptom of syphilis is manifested at the

seat of infection ; it is spoken of as the primary lesion, while the more remote

symptoms which appear elsewhere are termed secondary. It is generally called

a " chancre ;" but upon the skin its typical character is that of a flat red papule.

This, which is at first very small, soon increases in size, and as it grows larger

becomes indurated, so that to the touch it feels like a little piece of cartilage

let into the part. After a week or ten days it may desquamate slightly ; or

a little moisture may ooze from its surface, and presently dry up into a thin

scab ; or it may continue to look shining and glazed ; or, lastly, it may become
•excoriatsd, and slightly depressed in its centre. Upon a mucous membrane,
the primary affection seems to begin as a very small itching vesicle with a

reddened base, which soon breaks, forming an erosion, and afterwards a

shallow ulcer ; this, too, acquires an indurated floor as it enlarges.

The histology of these lesions has been investigated by several observers,

but especially by Biesiadecki. A very abundant infiltration of nucleated

cells is found, not only between the connective-tissue bundles of the skin or

mucous membrane, but also in the adventitia of the blood-vessels, which

are narrowed by it. Biesiadecki states that there is an actual development

of connective-tissue fibres towards the periphery of the indurated mass, and
that this is the cause of its hardness, which by Auspitz had been attributed

to the presence of a peculiar amorphous material packed in the interstices

between the cells and the spaces in which they lie.

The course of the primary affection of syphilis varies in different cases.

Sometimes it quickly passes away, leaving no trace of its presence, but when
it is of large size it generally takes many months in subsiding, and upon the

skin its site remains marked by a brown pigmented patch, with more or less

superficial scarring in its centre. On the other hand, mucous membranes
never show pigmentation, and all that is left by even the largest papule is a

little vascularity and looseness of texture. Mr. Hutchinson has drawn
attention to the fact that in some individuals an induration, like cartilage,

appears again and again during a period of several years exactly where a

former primary syphilitic lesion was situated, without any fresh infection.

Ultimately even the pigment disappears, and it may then be quite impossible

to discover that the patient had ever suffered from primary syphilis.

Hitherto I have avoided speaking of the typical primary syphilitic lesion

as a chancre, for I wish to bring prominently forward the view that if (as

is often the case) it has the characters of a chancre, they are accidentally

present rather than essential to it. At least this seems to me to be the

simplest way of stating the results of investigations which have within the

last few years been made with regard to the mutual relations of certain

different kinds of venereal sores. And BJiumler actually calls the affection

which I have been describing, not a chancre, but an " ulcerating sclerosis."

In 1852 Bassereau took the pains to trace to their origin in the opposite

sex a number of venereal cases ; and this method of " confrontation " (as he
termed it) showed that, whereas sores which were followed by secondary

symptoms had been derived from persons who themselves suffered under
similar effects, other sores which remained simply local, or which at most
were attended with suppurating buboes, came from individuals in whom the

disease had likewise failed to produce any constitutional effects. His views
were soon afterwards adopted by Ricord, who indicated a number of distinc-
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tions between the two kinds of lesions in question, of -which one became
known as the " indurated," " Hunterian," or " infecting" chancre, and the

other as the "soft" or "non-infecting" chancre. His account of the

infecting chancre need not be quoted in this place, except that I must
mention the important fact, which was now brought out for the first time :

that the ordinary slight secretion of such a sore cannot be inoculated upon
the bearer of it, nor upon any other individual who has already had syphilis.

Bidenkap has, indeed, since found that there are occasional exceptions, it

being sometimes " auto-inoculable " during an early stage of the disease,

when there have as yet been no constitutional symptoms. But such observa-

tions evidently do not affect the principle on which the rule is explained, since

they are strictly parallel with the well-known circumstance that vaccination

can be suceessKiUy performed at the commencement of smallpox before the

general eitiption appears. Eicord's description of the non-infecting chancre
was that it begins (without any incubation) in a pustule, which in two or three

days breaks ; that there is then fonned a deep, jmnched-out ulcer, with irre-

gular and slightly undermined edges, a grey surface, and a soft or at least

not an indurated base ; that it secretes pus freely, and that this is inoculable

again and again upon the same individual, and also upon all other persons, .

whether affected with syphilis or not. One consequence of the difference in

the inoculability of the two affections is that whereas a patient seldom pre-

sents more than one indurated chancre, several soft chancres are often seen

side by side. Those who have recently investigated the histology of the

latter affection have found that it is not so different as might have been
expected from that of the primary lesion of syphilis. There is a similar

infiltration of cells into all the tissues, including the walls of the blood-

vessels, but it is said that the channels of these vessels are dilated, instead

of being naiTOwed. The cicatrices left by non-infectiDg chancres are often

hollowed out and very irregular in fonn, so that they are much more con-

spicuous than those which finally result fi'om t3q:)ical Hunterian sores.

There does not appear to be any doubt as to the correctness of Basse-
reau's obseiwations, nor as to the general validity of Eicord's distinctions

between the two kinds of venereal sore. But subsequent experience has shown
that the practical application of those distinctions in the prognosis of such
affections is liable to cei'tain sources of error. And the theoretical question

still remains under discussion, whether the j^oison of the soft chancre is or

is not in its origin independent of syphilis. It is hardly necessaiw now to

allude to the confusion which at first prevailed in consequence of the way
in which Eicord and those who followed him formulated their doctrines.

Instead of speaking of the " duality " or " unity " of the chancre, they
insisted on the duality of the syijliilitic virus. The inevitable result was that

they drove from their camp all those who regarded syphibs as a single

specific disease, comparable with the contagious fevers. And yet for such
persons there was no place among Eicord's opponents, who advocated the

unity of the local soft sore with that which is followed by constitutional

symptoms. This, however, is scarcely more than a verbal cbfficulty.

The cliief considerations bearing upon the theoretical C[uestion as to the
origin of the contagious principle of the soft chancre are the following :

—

In 1854 Clerc met with a case in which an indurated chancre on the scrotum,
followed by secondary symptoms, had inoculated itself upon the skin of the
penis with which it came into contact, producing there a sore which remained
free from induration. Another patient under his obsei-vation had an indu-
rated chancre, the grey surface of which suggested that its secretion would
be inoculable ; the exijeriment was tried on the patient himself, and the result

was a soft sore which reached the size of a franc-piece. It is evident that

these facts are easily explicable on a theory of EoUet's, to which I shall
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presently refer, namely, that "mixed sores," containing both the virus of

syphiKs and the contagion of the soft chancre, are not uncommon. But the

view which Clerc adopted was that the soft chancre is nothing else than the

product of inoculation from an infecting chancre ujDon a person who is suffer-

ing or has suffered from constitutional syphilis. And, as i£ there were not
ah-eady sufficient confusion, he proposed to limit the use of the term chancre

to the indui'ated primary lesion of syphilis, and to call the soft sore a " chan-
croid." Shortly afterwards Mr Henry Lee showed that an indurated sore,

Tvhen irritated by savine ointment or powdered savine, could be made to pour
out a puiTilent fluid which, when inoculated upon the bearer, or upon other

patients, produced without any incubation a sore having the characters of a
soft sore and capable of being inoculated again and again. And, lastly,

Pick, of Prague, found that pus from a case of scabies, or jjemphigus, or

acne, was also capable, when inoculated upon syphihtic subjects, of gene-
rating a similar sore, although it failed to affect healthy individuals in the
same way. From these experiments Clerc' s hypothesis of course derives far

more support than from his own observations, because the alternative

theory of Eollet can be altogether set aside. And if it is really the case

that the sores obtained by Lee and Pick are identical with soft chancres,

I think that one may be justified in concluding that such chancres are a
kind of bye-product of syphilis, and that their contagious principle is gene-
rated de novo in persons suffering under that disease. As I shall presently

point out, there is reason to believe that in flat condylomata, themselves due
to syphilis, there often arises a virus which is capable of transmitting them,
indej^endently of all other symptoms of syphilis, to healthy individuals. And
«uch facts are fairly comparable with those which seem to show that in

Tarious morbid states of the human body animal poisons may be developed
which may set up eiysipelas, or even perhaps diphtheria, in other patients.

Put I cannot agree with Mr Hutchinson in speaking of soft chancres
as "abortive inoculations," since what creates all the difficulty in ex-

plaining their origin is that their contagion possesses a virulence of a
certain kind which is wanting in the secretion of a true infecting chancre.

That it is not a mere question of the presence or absence of pus is shown by
Eicord's observation that the matter from the interior of a suppurating
gland produces a soft sore when inoculated, whereas this is not the case with
the matter which is formed in the connective tissue outside it.

From a practical point of view, however, the origin of the soft chancre
is of minor importance in comparison with the question whether it contains
the virus of syphilis, that is, whether it remains local and can only
3)ropagate itself, or whether it is hable to be followed by constitutional

symptoms. In principle |I believe that the first of these statements is the
-correct one, but unfortunately it is open to exceptions, which interfere with
the application of it in the prognosis of individual cases. I have already
alluded to the theory of " mixed chancres," promulgated by Eollet, of

Lyons, in 1858. !N"ow, if a person is infected at the same time with the
poisons of the soft chancre and of syphilis the necessary result must be the
immediate production of what appears to be notliing but a soft chancre,

which will not assume an indurated character until the lapse of three or
four weeks, corresponding with the incubation of syphilis. Such sores, I
believe, constitute an actual majority of the primary syphilitic lesions,

themselves derived from chancres, which are seen in the hospitals of large
<;ities. It is, however, a question whether the rapid spreading of the base
and sides of a soft sore, which sometimes occurs, may not lead to the destruc-
tion of any syphilitic poison that may be present in it, and thus save the
patient from further ill-effects. In this way it might be possible to account
for an occasional failure in the transmission of syphilis from a person

VOL. I. 8
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siifEering "under tliat disease to one who has never had it notwithstanding'

the occurrence of a chancre in the latter individual. Baunaler states that

there are only seven experiments on record in which the artificial inocula-

tion of unquestionably syphilitic secretions upon healthy persons has not

communicated the constitutional affection. On the other hand, it not

unfrequently happens that a male patient derives syphilis from a woman in

whom a soft sore is the only discoverable primary lesion; and the best

observers have been obliged to allow that they have seen instances in which
a sore that has at any one period been indurated has been followed in the

same individual by secondary symptoms. Mr Morgan, of Dublia, has espe-

cially insisted on the fact that ^n the Lock Hospital of that city he scarcely

ever saw indurated chancres in the very class of women from whom the
men who come to the institution derived their venereal diseases. But this

proves less than might at first sight appear, now that we know that the
secretions of moist secondary eruptions contain the specific virus. And
Mr Cooper Foster has stated that at Guy's Hospital he generally -succeeded

in finding a characteristic primary affection in female patients when he
carefully looked for it. It is usual to exj)laiu away all difiiculties in the matter
by saying that the induration is sometimes very slight and parchment-like

{parcheminie), so that it can be detected only by taking the sore between the
finger and thumb in a particular manner, which is impracticable in the case

of a female with a sore situated within the vaginal orifice. But this is in

reality equivalent to the admission that the primary lesion of syphilis does
not invariably present the distinctive characters which are assigned to it.

Conversely, the typical induration is sometimes closely simulated by inflam-

matory thickening of the floor of a soft chancre as the result of irritation

by caustics.

Thus it appears that in practice, although it is easy to say that certain

sores are almost sure to be followed by secondary symptoms, it is seldom, if

ever, possible to assert that any sore will not be so followed. It must
consequently be unadvisable to attempt to limit the use of the term
chancre to sores from which the syphilitic virus is absent, as has been
proposed by some writers, including Mr Forster. We had much better keep
to its original meaning, and apply it to all ulcers, whether syphilitic or not,,

which are directly due to venereal infection. But I think that when an
indurated papule constitutes the primary lesion of syphilis it should not be
called a chancre.

Constitutional symptoms of syphilis are sometimes seen in persons in

whom no primary affection is known to have occurred. One source of
fallacy in these cases is that a primary lesion sometimes assumes the
appearance of a secondary one. Thus, a parchment-like glazed papule on
the glans penis may be undistinguishable from the elements of a general

eruption among which it lies, while on the labium the affection may be so

modified as to simulate a "broad condyloma" or "mucous tubercle." In
other instances, perhaps, it is so inconspicuous that the patient never
notices its presence, and it quickly subsides, leaving no mark. But some
observers admit a true " syphilis d'eniblee."

Premonitory stage.—Early syphilis is further characterised by sivelUng

and induration of the lymphatic glands which bear an anatomical relation to

the seat of the primary chancre or papule. So constant is this symptouL
that Pournier failed to detect it in only three out of 266 cases in males, and
in the same number among 223 cases in females.'^The glands which 'corre-

spond with the genital organs are, of course, those in the groins. An
indurated sore upon the finger leads to enlargement of glands in the axilla^

or at the bend of the elbow, or in both places. One upon the lip affects
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those near the lower jaw. They reach the size of filberts, or may even be a
little larger, but they never approach the dimensions of the suppurating

bubo which accompanies a soft chancre. They feel hard, are freely move-
able, and are seldom tender or painful. There is generally 1,0 reddening of

the skin over them. They scarcely ever suppurate. Sometimes along the

dorsum of the penis an inflamed lymphatic vessel can. also be felt like a
cord.

The " indolent bubo " of syphilis, as it is termed, appears a few days
later than the primary lesion. It commonly includes a chain of glands, and
may be present in both groins at the same time. It runs an exceedingly

slow course, so that it often does not begin to subside until six months
have elapsed. Thus it may be very useful in diagnosis, by indicating the

probable seat of a chancre or papule, the marks of which might otherwise

have been overlooked. One must, however, remember that syphilis is not
the only possible cause of a similar affection of the inguinal glands. Mr
Cooper Porster has insisted on the frequency of such an occurrence in those

who habitually irritate the skin of the buttocks in rowing. I think I have
also seen it in young men accustomed to take much walking exercise.

Whether glands in other regions are liable to become enlarged apart from
syphilis I do not know.

The appearance of the primary papule, or chajucre of syphilis, is followed

by an interval during which we may suppose that the virus is undergoing
multij^lication in it and in the adjacent glands. And as the lesion itself

now and then subsides in the meantime, the period is sometimes spoken of

as the " second incubation." Its length is generally six or seven weeks ; but
it is liable to wide variations, as is shown by the fact that where the disease

has been inoculated experimentally it has been found to range from twelve
days to twenty weeks. Probably it is shorter in persons who are weakly, or
whose habits are dissolute or intemperate, than in those whose general
health is good. During its course some patients look and feel well. But
others—it is said, particularly women—complain of malaise and depres--

sion, and acquire a pale and haggard aspect.

Secondary stage.—The Constitutional symptoms are variously ushered in
in different cases. In some there is well-marked fever, the temperature rising-

suddenly, or gradually, until within a few days it may reach 104°. With
the appearance of an eruption it sometimes declines ; but it may run on for
several weeks, assuming, as Baumler has shown, an intermittent type
resembling that due to malaria. . The proportion of cases attended Avith

febrile disturbance is stated by Giintz, who has specially studied the ques-
tion, at 20 per cent. ; but Baumler thinks that it is really higher.

Another, and a very characteristic, symptom of this period is what French
writers term a "bitemporal neuralgia;" the occurrence of more or less
violent pains, which shoot upwards along each temple. They are not felt at
all periods of the day, but come on, often with surprising regularity, in the
evening or at night. A similar tendency to nocturnal exacerbations, indeed,
belongs to all other painful syj)hilitic affections. Eicord used to ascribe it

to the warmth of the bed, and said that in persons whose occupations com-
pelled them to sleep during the day, the time at which the pains returned
was reversed. But, whether or not this is the fact, there can be no doubt that
his explanation of it is incorrect. Por the hour at which the bitemporal
neuralgia sets in is often early in the evening, while the patient is still up.
And Baumler is probably right in thinking that it coincides with an increase
of fever, and is in some way dependent upon augmented vascular excitement.
Pains in the back and limbs may be present. There may even be swelHno-
of joints. I have seen a distinct, thought slight and painless, enlargement
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of some of the articulations of the fingers ; and Baumler speaks of patients

seeking advice for an afEection of the metacarpo-phalangeal joint of the

thumb, hut leaving it to the physician to discover that they have syphilis.

Syphilis of the shin.—Unlike all other specific poisons, the virus of

syphilis produces not merely one or two definite cutaneous affections,

but an immense variety of them. They are known as "syphilides" or
" syphilodermata " (more properly syphilodermise) ; but in consequence of

the way in which they shade off" into one another they almost defy

description, and are classified with the greatest difficulty. With regard

to the causes which lead to the evolution of one of these eruptions, rather

than another, all that we at present know is that a patient who is in a bad
state of health is most likely to have those forms which suppurate and
ulcerate. It is by no means the fact that the differences between them
are directly attributable to constitutional tendencies towards particular

non-syphiKtic cutaneous diseases ; as, for instance, that a person liable

to ordinary psoriasis is specially apt to be affected with a squamous
syphiUde, or one who has lichen with a papular one. It is, therefore,

better to avoid using such names as " syphilitic lichen," " syphilitic

roseola," or " syphilitic psoriasis." Indeed, however difficult the diagnosis

may be in individual cases, syphilitic affections in the aggregate present

characters which show that they are really distinct from the non-syphilitic

eruptions which may simulate them.

There are certain features which belong, more or less, to all the

syphilides. One of them is a peculiar colour, wloich is commonly said to

resemble raw ham, or to be " coppery ;" according to Baumler, the former
comparison has been traced to Fallopius, who wrote about three hundred
years ago ; the latter only to Swediaur, at the commencement of the present

century. The cause of the tint is probably a chemical change in disinte-

grating blood discs which have been extravasated into the tissues, and
therefore it is not present at first ; while, on the other hand, a very similar

appearance is sometimes displayed by non-sj)ecific eruj)tions, of chronic

course, especially in the legs, where the venous cu'culation is apt to be
embarrassed. A second character of syphilitic cutaneous affections is their

multij^licity or " polymorphism " in the same patient, and at the same time.

Sometimes macules, papules, pustules, scaly j)atches are so intenningled

that we cannot say which of them preponderates. Or there maybe little

more than crusts and indefinite patches, to which no positive character can

be assigned. In my opinion, it is only in such cases that one can be
justified in setting down an eruption as syphilitic for no better reason than
the fact that it does not correspond with any known skin disease ; but I

believe that this method of diagnosis was formerly often adopted, even

when the characters of the affection were obviously peculiar. A third point,

which is somewhat special to the syphilides, is their tendency to arrange
themselves in circles or semicircles, or less completely annular forms.

Lastly, unless their development is very rapid, they are seldom attended

with itching ; in many cases, the patient experiences nothing whatever to

draw his attention to the skin.

However, I think that in most cases a correct diagnosis must be based,

not so much upon the recognition of characters common to aU the syphilides,

as upon an accurate acquaintance with each of them individually. It is, there-

fore, absolutely necessary that we should in some way classify them. Now,
there is one main division which but seldom fails to be applicable, namely,
between those which are of early, and those which are of late, occurrence.

The former, to which some writers limit the name of secondary affections,

may relapse several times but the first appearance of any one of them is very
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rarely postponed beyond twelve montlis from the time of infection. The
latter, which are often called tertiary, seldom appear within the first year,

and they may break out for the first time after an interval of many years,

As the fundamental difference between them, Mr Hutchinson insists upon
the bilateral symmetry of the early syphilides, which is absent in the case

of the late ones. It is, in fact, impossible to strip a patient suffering imder
one of the common secondary eruptions, without seeing the close corre-

spondence of its pattern on the two sides of the body and on the opposite

limbs. Other features are the large number of the spots or patches, their

isolation from one another, their comparatively superficial seat in the skin,

their little tendency to ulcerate, and the fact that, as a rule, they leave no
cicatrices behind them. On the other hand, the so-called tertiary eruptions,

besides being non-symmetrical, consist of elements which are comparatively
few in number, but which generally run together ; they affect the deeper
layers of the integument ; they destroy the tissues, and are followed by
scars. These distinctions are not absolute, nor do they apply equally to

every form of syphilide belonging to the early and the late group respectively

;

but the exceptions to them are few.

The cliief early syphilides are the following

:

1. The macular or exanthematic syphilide ("syphilitic roseola"). It

consists of rather ill-defined, pale or dark, rose-coloured spots ; irregular in

form ; of small size, or approaching that of a threepenny-piece, or even larger

;

scarcely if at all raised above the surface
;
generally disapj)earing completely

under pressure. Brisiadecki and Kaposi have each investigated their histo-

logy, and have found the capillaries in them surrounded by cells, and an
excess of nuclei in their walls. The external coat of the larger vessels also

showed round and spindle-shaped cells. Kaposi further detected wandering
cells in the substance of the papillary layer of the cutis.

This fonn of syphilide is most constantly seen upon the sides of the chest
and abdomen, but sometimes it covers the whole of the trunk, and a.ppears on
the neck and face ; on the limbs it affects the flexor rather than the extensor
surfaces. As a rule, it takes a week or more in coming fully out, but some-
times it is developed so rapidly that the case may be mistaken for one of

measles. Or an error in the opposite direction may be committed, and a
rash regarded as syphilitic which is really due to copaiba taken medi-
cinally. On the other hand, where there are but few spots, the affection

most likely to be mistaken for an exanthematic syphihde is Tinea versicolor.

Such a pale and scanty eruption often fades within a fortnight. One
which is dark coloured and abundant may remain visible for several

weeks. It may then after a time assume a squamous or papular character

;

otherwise it sooner or later disappears, even when no treatment has been
adopted. Probably this syphilide never comes out for the first time at an
interval of more than a few months after infection, but relapses of it may
occur at any time during the first, or even (according to Kaposi) during
the second year. The maculae, however, are described as being then larger
and darker, and often annular in form.

2. The follicular syphilide. Under this name I group together two erup-
tions, which have generally (except by Baumler) been separated from each
other, the first being placed with the papular syphilide under the name af
" miUary syphilitic lichen," the second with the pustular syphilides as
" syphilitic acne." The present arrangement, however, is much more
natural, since the affections in question bear no close relation towards the
other forms, whereas they are intimately allied to one another.

One variety consists of small, pointed, dry elevations or papules, each
corresponding with the mouth of a hair-sac. They are generally more or.less

soaly at the summit, and their bases may be surrounded by a minute white
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collar of desquamating <3uticle. They may either be scattered irregularly or

collected into groups or clusters. Histologically they appear to be charac-

terised by an exceedingly superficial infiltration of cells into the papillae close

to the orifice of the hair-sac, and by an extrusion of this infiltration down-
wards along its walls. This eruption is exceedingly slow in its course, deve-

loping itself by successive crops at considerable intervals of time, and sub-

siding only after several weeks or even months. Sometimes the papules

pass into vesicles, or become pustular ; but even when this is not the case

they always leave minute white cicatrices.

The other variety consists fi-om the first of pustules, which, like the

papules, are small and pointed, and which have swollen, reddish-brown

bases, and are each traversed by a hair. They may be present in immense
numbers not only upon the face, but also upon the chest and back and limbs.

They dry up into little yellowish-brown crusts.

It is worthy of notice that the fine punctured scars which (contrary to

the rule as regards early syphihdes in general) result from these follicular

affections are often exceedingly useful in the diagnosis of the disease at a
later period.

3. The papular sypMlide (" lenticular syphilitic lichen "). This consists of

red shining elevations, firm and solid to the touch, often presenting a marked
copper-like tinge. In size they vary considerably, some being scarcely bigger

than millet-seeds, others as large as peas or even beans. Thus the larger

and more typical of them can scarcely be termed papules according to

the usual practice of dermatologists, being what would rather be called
" tubercles " or " nodules." They develop themselves very rapidly, reaching

their full magnitude in a few days. They do not, however, generally all

come out at once, but rather in successive crops over a period of some
weeks or even months. Histologically, each of them consists of an infiltra-

tion of cells into the superficial layers of the cutis, so dense that the boun-
daiy-line between the papillae and the rete mucosum is almost, if not quite,

obliterated. The cells themselves are of unequal size and are supported by
a stroma with fine meshes. Towards the sides and the base of the j)apule

the infiltration is sharply limited, the deeper strata of the cutis containing

no cells, and not being even cedematous. As Kaposi remarks, this strongly

suggests that the pathology of the affection differs from that of a mere
inflammation.

The eruption is sometimes scattered irregularly over the whole body,
sometimes the papules are grouped together in clusters. They may be
more numerous on the neck and on the forehead than elsewhere ; in

certain cases they are thickly crowded in the naso-labial *gi'Ooves, at the
angles of the mouth, and about the genital organs. They generally remain
for some weeks and then subside, leaving dark stains, which in their turn
slowly disappear. But not unfrequently they desquamate, in which case the
papules may be made to pass into what will be described as the squamous
syphilide, and in other instances their summits soften down, and become
covered with yellow or brown cinists.

In consequence of the thickness of the cuticle of the palms and soles,

these parts show, not raised papules but flat round horny plates, each with
a reddish-brown border. And after a time the plates may become detached,
forming so many little ulcers, or the adjacent surface may become rough
and scaly, and cracks or fissures may be formed. Thus a very compHcated
affection arises, constituting the chief form of what has long been kncfwn as
" syphiHtic palmar and plantar psoriasis." At this stage of the disease it is

generally bilateral.

Another modification of the papular syphilide is seen on parts of the
skin which are deUcate in stnicture, and which habitually touch other
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parts ; and also upon the mucous membranes of the various orifices. In
either case the lesion which results is known as a " mucous tubercle " or
*^plaque muqtceuse," or as a "flat condyloma," the epithet being needed
by way of distinction from the " pointed condyloma," or " wart " of the
genital organs, which is non-syphilitic in origin. This affection consists of
one or more broad raised patches, each from the size of a lentil to a half-

crown, with a sharply-defined edge and a surface which is sometimes dry and
warty-looking, but much more often moist and coated with a dirty grey
secretion of a peculiarly nauseous, pungent odour. Histologically they are
characterised not only by the usual cell-infiltration of the cutis, but also by
a great overgrowth of the papules and by a branching out of their summits.
Flat condylomata are sometimes present in large numbers not only about
the genitalia, but also along the perinseum and round the anus, in the groins,

at the umbilicus, in the folds of the axillae, beneath the breasts, in the neck,
between the toes, at the angles of the mouth, and elsewhere. They may become
confluent so as to affect an extensive surface almost uniformly. Where
tliis is the case it is sometimes possible to mistake the affection for an
infiltrating eczema. Not infrequently they are so placed upon opposed
parts of the skin or of a mucous membrane as strongly to suggest the idea
that they spread by a local infection. But, if this is the fact, it is one
of great theoretical interest, since a patient who already has syphilis is

"believed to be absolutely protected from the further influence of the virus,

so that we are led to the idea that flat condylomata must possess an
independent contagion peculiar to themselves. We shall hereafter see
that they are often the means by which syphilis is transmitted to persons
previously healthy. In such cases they generally give rise to a typical

primary indurated papule, which is followed after the usual interval by
constitutional symptoms. But, on the other hand, it is certain that in

some cases the affection which they set up in non-syphilitic individuals is

itself undistinguishable from a flat condyloma, and cannot be proved
either at the time or afterwards to contain the syphilitic poison. As
much as this is admitted by Kaposi, but he passes it lightly by with the
remark that secondary symptoms sometimes fail to appear even after an
indurated primary sore. But so common is the occurrence of flat condy-
lomata, apart from all other indications of syphilis, that some observers
(including several of my surgical colleagues) have actually attributed them
to mere irritation of the surface by dirt and moist secretions. Moreover,
in some countries they have been known to prevail endemically in such a
way that their connection with syphilis has been altogether a matter of
inference. These considerations seem to me to point strongly to the
conclusion that, although the affection owes its origin to syphilis, it yet
acquires a contagious principle of its own, which is capable of surviving in

full activity after the original syphilitic virus has in some way disappeared
or become exhausted. As I have already remarked this tends strongly to

corroborate the doctrine that the soft chancre arises and spreads in a
similar manner.

4. The pustular sypMlide (" syphilitic ecthyma and rupia"). This is rather
a collection of several different varieties of eruption, than a single,well-charac-

terised form. It consists of pustules of all sizes, each of which is generally
seated upon a firm red base. They are sometimes present in immense
numbers, especially upon the face and the trunk. They come out rapidly and
with much febrile disturbance, but in successive crops, which may be pro-
longed over many weeks; and they may relapse even after a year has passed.
They dry up into brown, or dark green, or black scabs, and leave large stains

which ultimately pass into shallow, flat, white cicatrices. But in many
• cases their inflamed bases continue to spread long after their summits have



120 SECONDAEY STPHILTS OF SKIN AND FAUCES

thus scabbed over. Under such circumstances, as the crusts increase in-

size and in thickness, the older parts of them are continually being pushed^

upwards by the aggregation of fresh material beneath ; the necessary conse-

quence is that they assume a conical shape and in fact look very like limpet-

shells. Some of them may thus acquire an enormous size. This particular

variety is commonly called rupia ; there is, I believe, no similar affection of

non-syphilitic origin. It is to be observed that it resembles the late s}i?hi-

Tides not only in being attended with more or less deep ulceration of the

cutis, but also in being unsymmetrical. Indeed, it has often been de-

scribed among the tertiary eruptions.

5. The sc[uamoiis syphilide (" syphilitic lepra or psoriasis "). Contrary ta=

what used once to be taught, this, as an independent eruption, is infrequent..

We have seen, however, that the macules and papules of syphilis often after

a time become scaly. Now, if such spots go on spreading still further^

there arises an affection which may closely resemble psoriasis. The features

which have generally been relied on as distinguishing it are the dirty grey
appearance of the scales, their rather scanty development and small size,,

the copper-like tint of the patches, and the absence of a definite localisation,

upon the points of the elbows or knees, or ujjon the extensor surfaces of the

limbs generally.

A particular variety which has been called tlie early carcinated sypMlide

is characterised by thread-like scaly rings, from the size of a split pea to-

that of a shilling ; they may be fonned m very large numbers, especially on
the face.

6. Tlie vesicular sypMlide. That syphilis very rarely produces an erap-
tion of vesicles is weU known. Mr Hutchinson, however, speaks of a
form which is attended with clusters like those of shingles, but which is.

bilateral and widely distributed over the body. And Hardy gives three

varieties, which he terms respectively cyanotic, varioliform and herpetiform,

I am not myself acquainted with any of them.
7. Tlie pigmentary sypliilide. This also is a very rare affection, which

was .fii'st described by Hardy. In the museum of Guy's Hospital we have-

models and drawings taken from a case which was under Dr Barlow's care

in 1856. The patient, a woman, had brownish-black maculae scattered over

the chest, shoulders, and arms. The commencement of the syphilis dated
from eight months previously. Under treatment the stains faded to a con-

siderable extent. Hardy speaks of this syphilide as being almost peculiar

to the female sex, as occurring princij^ally on the neck and front of the

chest, and as consisting of irregular spots, of a cafe au lait colour, of the
size of half-franc or fi'anc j^ieces, situated close to one another, or mnning
together.

Concomitant early affections.—One of the points in which syphilis re-

sembles the acute exanthemata is its strong tendency to affect the fances^

apart from all other mucous surfaces, in conjunction with the skin. Indeed,,

the throat sometimes suffers before any cutaneous eniption can be discovered

;

and in other instances an inspection of it reveals morbid changes, which had
caused neither pain nor discomfort, so that the patient had no suspicion of
their presence. The acute angina of early syphilis appear as a diffused red-

ness, and not in the fonn of distinct maculse, contrasting in this resj)ect with
the throat affection of measles. There is often a good deal of swelhng,.

particularly of the tonsils. The folhcles become enlarged and prominent

;

or they may rupture, giving rise to shallow excoriations. In more chronic

cases flat condylomata, assuming the appearance of grey patches or ridges,,

are present on the tonsils or the palatine arches ; or they may be yellow

ulcers, with sharply-defined red borders. But the most curious affection of
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all is one which is seen, not only upon the fauces, but also upon the hard-

palate, the inside of the cheeks, and the lips. It consists of scattered

milk-white spots, which have been termed plaques opalines, and which are
perhaps best compared with the effects of the application of nitrate of silver

upon a mucous membrane. Their shape may be round, oval, or indefinite
;

they vary in size, and may run together so as to cover a large surface with
an irregular pattern. Sometimes they are slightly puckered, and parts of
their surface may be reddened, with only a little white opacity here and
there. All their varieties are deserving of careful study, for they are very
characteristic of syphilis, although I can hardly agree with Kaposi in
thinking that no similar affection ever occurs in those who have not had
that disease. They run an exceedingly slow course, and may break out
again and again, not only during the early stage, but also long afterwards.

In many cases the eyes suffer. The affection most commonly observed
is an iritis, attended with the formation of yellowish-red nodules near the
edge of the pupil. This is generally bilateral. Mr Hutchinson says that
in his experience it arises within the first six months of the disease, if at all.

It is generally associated with one of the more severe forms of eruption.
Later attacks are said to be always relapses ; they are often limited to one
eye at a time. Or retinitis may occur in which case the fundus of the eye
has a hazy appearance, when seen with the ophthalmoscope ; the disc is

reddened and swollen, and its margin is indistinct ; there may be many
small extravasations of blood. The recognition of this marked change is

very important, because of its insidiousness ; Mr Hutchinson speaks of the
patient as noticing " nothing, except that his sight is very dim ; he has no-

pain, no congestion of the front of the eye, no intolerance of light."

The lymph glands in various parts of the body become swollen at
this stage of syphilis ; we are especially accustomed to look for enlargement
of those which lie one above each, elbow, and of those that are seated at the
back of the neck, close to the occipital bone. Whether this is dependent vipon
any previous affection of skin or mucous membrane is at present doubtful.

Another symptom is falling off of the hair ; it may come away with the
comb so freely that the patient is apprehensive of becoming prematurely^
bald. I have, however, never myself seen anything like a complete alopecia
from this cause ; and I am disposed to think that the cases which have been
so interpreted have really been examples of Alopecia areata. The fine hairs
from the limbs are shed, as well as those of the scalp.

As to early syphilitic lesions of the viscera nothing positive is as yet
known. Mr Hutchinson has ably insisted on the strong probability that
such affections may occur, and he mentions a transitory albuminuria as not
uncommon. I myself had one patient whose urine was albuminous (and
who, I think, had dropsy) at a time when it could hardly be supposed that
the vessels had already become lardaceous. I have also occasionally seen
jaundice which in one case quickly subsided, but Avhicli in another instance
ended in acute atrophy of the liver. To this subject, however, I shall return
hereafter.

Later symptoms.—After the lapse of the six months, or the year, or two-
years, during which one or more of the early syphilides has developed itself

once or oftener, the disease often becomes altogether latent. In many cases,,

indeed, it finally ceases, and the patient henceforth remains perfectly free.

But in other instances he continues to be troubled, at varying intervals, with
slight manifestations of it. Perhaps small scattered pustules appear on the
scalp, which are scratched by the comb, and cause him infinite annoyance,^
scabbing over again and again. Perhaps the palm of one hand now and
then becomes scaly and fissured in its centre. Perhaps some of the nails.
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grow rougli and thick and discoloured. Affections such as these may go
on for a very great length of time.

But in some cases, possibly many months or even years after the subsi-

dence of the early sypliilides, there appears an eruption presenting definite

characters of its own, and yet differing from any that would have arisen

during the secondary stage of the disease. I have already indicated what
are the chief features common to such late or tertiary syphilides, namely,
that they are less symmetrical, generally cohere together, affect the deeper
layers of the integument, destroy the tissues, and are followed by scars.

Their special characters vary widely in different cases.

In 1869 a woman was under my care in hospital who had been infected

by her husband twenty years previously, and in whom the disease assumed
the form of thin reddish brown glazed patches, covering the greater part of

the face ; they were not at all raised, and there was only the slightest possible

desquamation from them ; in fact, they were scarcely more than maculae.
In other cases, thick wliite scabs appear upon the circumference of a bold
red ring or festooned line. Such an affection, perhaps, deserves to be
specially designated as squamous. Or again, immense patches of skin may
become thickened, raised, of a reddish-brown colour, and rough with a
bran-like scurf ; so that, if the disease had not been syphilitic, one would
have named it a dry eczema. But, as a rule, what constitutes the essential

feature of the late eruptions of syphilis is the presence of lurid reddish-

brown nodules ; these are like those of the early papular sypliilide, except
that instead of being scattered they now cohere in rings or patches, which
themselves are often fused together, so as to cover a large surface or to
form straggling festooned lines. It is also, I think, a peculiarity of such
late tubercles that they invariably leave cicatrices even when they have not
ulcerated. But in most instances they either become covered over with
crusts or become eaten away so as to form small deep ulcers with vertical

edges. It is no uncommon thing to see patches, a foot or more in diameter,
some parts of which have already cicatrised, while other parts show recent
nodules, or serpiginous lines of scabs, spreading over the healthy skin
around them. All these varieties are worthy of the most patient clinical

study, for although they are absolutely characteristic of syphilis, the patient
often has no suspicion of their nature. They have a special tendency to
affect the face (when they are seen on the forehead, nose, and lips, rather
than the cheeks), the nape of the neck, the shoulders, the back, and the
extensor surfaces of the limbs.

As an illustration of the importance of the correct diagnosis of such
affections I may mention the case of a gentleman set. 55, who came to me
for the most obviously syphilitic ulcerating patches one on each shoulder
which had been steadily getting worse for a year. His medical adviser had
put no question to him as to his having had any venereal disease, and all

that he could tell me was that when a young man he had had some com-
plaint of this nature, attended with swelling of the testis. He had been
married for many years ; his wife had had tliree miscarriages but no chil-

dren. Iodide of potassium cured one of the patches in a fortnight, and the
other within six weeks.

The later period of the disease is also characterised by lesions of the throat
and mouth, most of which differ from those of the secondary stage. Plaques
opalines may, indeed, continue to form on the cheeks or lips. But the
surface of the tongue now for the first time becomes affected in a variety of
ways. Sometimes more or less extensive patches appear unnaturally smooth
and glossy. Sometimes there arise oval greyish ulcers, especially on its centre
or edges. Sometimes its mucous membrane becomes greatly thickened, with
deep grooves intersecting it in all directions. All these changes render
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the contact of salt or pepper exceedingly painful to the patient, and make
him glad to confine himself to the blandest possible diet.

In other cases, again, the soft palate becomes affected with deep sharp-

cut ulcers, which very rapidly perforate it, and eat away a considerable part

of its substance. Such ulcers, when they heal, leave well-marked cicatrices.

Some years ago a woman died in Guy's Hospital whose velum had long

before been extensively destroyed on one side, so that the uvula was held in

its place by two thread-like processes of mucous membrane, which looked as

if they could not possibly have escaped being torn through during degluti-

tion ; the preparation is now in our Museum. Sometimes the palate may
become adherent to the pharynx, so as to cut off the communication between
the cavity of the nose and the air-passages below. .

Gummata and nodes.—That I have not yet mentioned gummata as occur-

ring in the skin and mucous membranes will probably surprise many of my
readers ; for some writers characterise the tertiary period as the " gum-
matous stage" of the disease.* In the subcutaneous tissue, or in the sub-

stance of the tongue, such tumours often acquire a very considerable size

;

and the skin or the mucous membrane over them may at length become
ulcerated through, so as to expose a grey degenerating mass, of the most
typical kind. But it is, I think, impossible to say that tertiary eruptions

in general deserve to be called gummatous, to the exclusion of the early

ones. I have already remarked that the scattered lenticular papules which
may constitute one of the first manifestations of constitutional syphilis

have a structure which seems not to be merely inflammatory ; and recent

observers have shown that the nodules which are found in iritis fire small

gummata, instead of consisting merely of fibrinous exudation. Again, Mr
Hutchinson has mentioned a case in which definite gummata were found in

both testes and also in the spleen, although a secondary rash was still out
on the skin of the patient, who died of " syphilitic disease of the heart

—myocarditis with gumma."
The gummatous affections of internal organs are, indeed, by far the

most important of the effects of syphilis, since they produce various

symptoms, and not rarely destroy life. But I shall leave them to be
described among the local visceral diseases, since I could in no other way
bring their clinical relations into sufficient prominence. In this place I

>shall content myself with insisting on the necessity of carefully examining
the bones and the testes whenever a syphilitic taint is suspected.

It is believed that those bones which, like the skull-cap, clavicles,

Tjlnse, and tibiae, are but thinly covered with soft parts are more than
others liable to be affected. By running one finger along the surface of

these bones it is easy to discover whether there is any swelling of them, or

whether the patient shrinks from pressure. The enlargement caused by
syphilitic periostitis generally rises gradually from the surrounding surface,

but I remember an instance in which the frontal and the parietal bones pre-

sented bold hemispherical tumours that at first appeared as if they must
be malignant growths, especially as one upper eyelid was enormously
swollen and in part gangrenous ; the effect of treatment with iodide of

potassium in this case was extraordinary. When such osseous affections

are recent, they often feel soft and semi-elastic, and at an autopsy one may
find that there is a grey succulent material, more or less extensively caseating,

* The term gumma is one of considerable antiquity. Fallopius, in the sixteentli century,

spoke of tumours of bones as having been called "gummata gallica," on account of their

-containing a matter resembling gummi eliquatum. Wagner has recently proposed to sub-

stitute the name "syphiloma" for gumma j but I fail to see any advantage in this sugges-
tion.
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wMch can be shelled out of the substance of tbe bone, wliich bad been
excayated to receive it. At a later stage tbe soft substance may be
absorbed, and there may be left a central depression, with a thickened zone

around it. But upon the bones of the limbs, I think that the whole of the

gummatous grovrth is more often converted into a uniform dense raised

bony mass.
The testes, when affected with syphilis, often present fu'm yellow

gummata, of irregular form, which are embedded in the proper siibstance of

the organ or in the epididymus, and which can often be easily detached
during life. But in many cases a diffused fibrous thickening, with atrophy
of the secretory structui-e, is all that one discovers at an autopsy. This, no
doubt, suffices to account for the fact that so many of these patients are

unable to beget children. But I supp)Ose that one could hardly in the
living subject recog-nise such an affection by palpation, distinguishing it

fi'oni the flaccidity which may accompany any serious disorder of the
general health. Nor am I satisfied that it is in itself a proof of syphilis

;

it is certainly found in the post-mortem room in many cases in which there

is no other evidence of that disease. Still more doubtful, perhaps, is the
significance of closure of the extremities of the Fallopian tubes in the other

sex.

Dia^jnosis.—From the foregoing description of syphihs it must be suffi-

ciently evident not only that the recognition of a disease of which the symptoms
and effects are so numerous and varied must often be veiw difficult, but that

to attempt to lay down any rules for its diagnosis would be of veiy little use.

Sometimes the first glance at a patient reveals to a skilled observer the nature

of the case beyond a possibility of doubt ; and he is bound to treat it actively,

particularly in a married woman, without asking questions which might
cause endless domestic miseiy. In other instances, even when all in-

quiries can be pushed without the least reserve, one is unable to hazard a
positive opinion until one has watched the effects of remedies for a con-

siderable time. It is inipoi-tant to remember that the body should always
be stripped as thoroughly as possible, and that eveiy part of it should be
looked at before one pronounces as to the character of a doubtful eruption.

Some of the most puzzling cases are those in which several cutaneous
diseases are present at the same time. I well remember one instance in

which a macular sypbilide was almost hidden among the nodules of an
acne induration and the papules and piustules of scabies.

Coniacjion.—TVith regard to the more usual ways in which syphilis is

transmitted I need say veiy little, but it is perhaps worth notice that
among man'ied women Tielonging to the lower classes the disease is often

traced back to a confinement, when in all probabiht^- the patient really

derived it from her husband after her convalescence, he having become
infected as the result of adulterous intercoui'se while she was in childbed.

There seems to be no doubt that the surface of the skin must be abraded,
or fissured, to allow of the penetration of the vinis, and the most recent

writers thiak that this is tme even of mucous membranes. Few facts in

medicine ai'e better established than the erroneousness of the doctrine of

Eicord that primary syphihtic lesions alone possess the power of propiagating

the disease. Clinical experience has fuimished numerous instances of conta-
gion from flat condylomata, and experiments have been made which sho'w
that it is possible to convey the vims to healthy persons by inoculation
with the blood of syphilitic patients, or with matter from pustules of a
secondary emption or from an ulcer of the tonsils. Whether pus from a
late or tertiary affection of the skin contains the poison, seems to be still
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doubtful. There are also undecided questions as to the contagiousness
apart from admixture with purulent discharge of the natural secretions of

the salivary, mammary, or lachrymal glands ; of the semen, without impreg-
nation of an ovum ; or of an inflammatory exudation from a mucous mem-
brane, as, for instance, the gonorrhceal pus in one who also has syphilis.

With regard to this last point it is suggested that if pus cells are wandering
leucocytes from the blood, they must almost certainly contain any virus
which the blood itself contains. But it is generally held that the saliva and
the milk are not in themselves capable of conveying the disease. That
mixed fluids from the mouth may form the vehicle by which the virus
passes from one person to another is shown by cases of transference in the
act of kissing ; in glass-blowing, when the same metal tube is employed by
different workmen in turn ; in smoking, if one cigar or pipe is used by several
individuals ; or (as in a case recently related by Dr Baxter) in cleaning the
teeth with another person's brush, Nor must we forget that we may
unintentionally infect our patients if we omit to thoroughly cleanse a
Eustachian catheter, or a laryngoscopic mirror after using it in a syphilitic

case. The disease has also been transferred by one person biting another
in the hand. Lastly, accoucheurs and midwives have acquired primary
sores on the finger when they have overlooked a slight abrasion ui^on it

during their attendance on a woman with flat condylomata or other specific

affection of the genitalia.

Pathology.—I have already hinted at the analogy between syphilis and
the specific fevers, an analogy which has been particularly insisted on by
Mr Hutchinson, and I must now briefly discuss certain questions with
regard to its pathology, some of which are of great practical consequence,
while all of them have important theoretical bearings u]Don the study of
contagious diseases in general.

Concerning the nature of the primary indurated papule or chancre
two opposite opinions are entertained. Some think that it is itself a
local expression of an infected state of the blood. Others, following John
Hunter, suppose that the virus does not reach the blood until after it has
multiplied itself at the seat of inoculation and has passed along lymphatic
vessels, so as to be discharged with their contents into ^e great veins. In
support of the second view, attention has recently been drawn to the fact

that, in the ordinary indolent inguinal bubo, the glands which lie along the
iliac vessels become swollen as well as those which lie superficially in the
groin. This is said to be shown by three preparations at the LoTircine
Hospital in Paris, each of which was taken from a woman who had died of
some intercurrent disease while suffering from sores upon the vulva. But,
as Baumler remarks, if such were the mode of ti'ansmission of the syphilitic

poison, one would expect that under ordinary circumstances the constitutional

symptoms should be longer delayed than when, the seat of the primary
affection being on the lip or on the finger, only a single group of glands
would have to be traversed, and I think that even if the irritation which
causes the glands to swell does spread from one gland to another, it by no
means necessarily follows that infection of the blood takes place by the same
slow and circuitous route. The analogy of vaccination seems to suggest that
it is quite possible for an indurated papule or chancre to be the direct result

of inoculation of the specific virus in situ, and yet for the blood to be already
poisoned from the moment when such a lesion begins to be developed. The
rarity of multiple primary syphilitic sores, and the fact that the secretion of

a primary sore is scarcely ever inoculable upon the patient, point strongly in
the same direction. One might have expected to settle the point at issue

by excising indurated chancres, or destroying them with caustics at their
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very commencement, but at present the evidence as to the effects of such,

operations is conflicting.

Another question concerns the relation between the secondary and the-

tertiary stages of syphilis. Dr Wilts has long thought that visceral lesions-

are most frequently met "with in cases where cutaneous eruptions and other

conspicuous symptoms of the disease had been absent or but slightly

marked. But, although I am iuchned to adopt this opinion, I do not know
that it has been positively proved to be correct ; and, if it were, we should

still have to ask whether it is not the omission of early specific treatment in

the cases in question which determines the occurrence of remote effects.

An opposite doctrine is maintained by Mr Hutchinson, namely, that the

tertiary phenomena—being, as we have seen, unsymmetrical—ought pro-

perly to be regarded rather as sequelae of syphilis. His expression is that

they are " regrowths," in morbid structures left behind from the secondary
period. Of the points which he makes in support of his suggestion, the
most important seems to me the fact, that the liability to outbreak of

tertiary symptoms sometimes continues after the patient has produced a
family of healthy children, and when one can therefore hardly suppose that

his blood still retains the virus.

It must not be imagined that this matter is one of merely theoretical

interest. A patient affected with syphilis is apt to be exceedingly perti-

nacious in his inquiries as to whether the disease will leave a permanent
taint. He has heard of instances in which, after the lapse of many
years, tertiary symptoms have appeared ; and he has acquired a notion

that the syphilitic poison differs from the contagious principles of all

other specific diseases in being never eradicated. But I think we are

justified in assuring him that the distinction is one of degree rather than,

of kind. In the immense majority of cases a person who has had syphilis

is after a few years free from it in every sense in which it can be said

that one who has had scarlet fever or smallpox is free from those diseases.

In each instance the only appreciable difference between the individual

who has been attacked and other people is that he is no longer capable of

taking the infection. And since we are not accustomed to sj)eak of the
exanthemata as remaining uncured during the whole lifetime of the patient,

or until he falls exceptionally ill mth them a second time, I do not see why
we should adopt aTnodem fashion and use language of this kind with
regard to syphilis. It is well known that a person very rarely has an indu-

rated chancre and afterwards a secondary eruption and sorethroat on two
different occasions ; but several instances of such an occurrence have now
been recorded. In a case of Mr Hutchinson's the interval of health was
only three years ; it has generally been longer. The second attack has
always been veiy mild.

Opinions probably differ very widely as to the extent to which the

presence of a syphilitic taint modifies other diseases. Some surgeons have
held that it may interrupt the natural course of almost every morbid pro-

cess ; that a broken bone may fail to become united, and a wound refuse to

heal, until the virus is neutralised by the administration of specific medicines.

But I veiy much doubt the fact of such occurrences, unless, indeed,

the general health of the patient is profoundly impaired. On the other
hand, it is well established that an injured part may gradually take on the
characters of a syfihilitic sore; but then it is also the case that psoriasis or

eczema may develop itself upon spots which have been bruised or lac,erated

in a person liable to one or the other of these diseses.

Frognosis.—Tlais must be discussed with the treatment of sy[)hihs, if we
are right in beheving that the administration of medicines has immense
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power in cutting it short. To adults, indeed, it is scarcely ever directly

fatal. BJiumler mentions, as the only two ways in which it can destroy

life, hsemorrhage dependent upon spreading ulceration (phagedcena) and
exhaustion appearing when the early symptoms are very acute and severe.

The only case that I know to have come down to the post-mortem room
at Guy's Hospital during the last twenty-five years, in which death was
attributed to syphilis, apart from any visceral lesions, is that of a man, aged
thirty-one, who lay in one of the wards for seven months, with a rupiaL
eruption on the skin, and complaining of pain and swelling in his joints.

The most extreme wasting took place ; his knees and his left? arm were rapidly
contracted ; his wrists and ankles were enlarged. Towards the last he was
drowsy and listless, and at the autopsy the brain appeared to contain an
excess of fluid. Indirectly, however, as we shall see in the chapters on dis-

eases of the brain, larynx, lungs, liver, kidneys, syphilis is the cause of a very
large mortality. If, therefore, I say that the prognosis is almost always
favorable, it is because I hold that by proper treatment we can not only
cure the early symptoms, but prevent their remote after-effects which are so-

dangerous.

Treatment.—Mercury has been employed as a remedy for syphilis during
nearly four hundred years, but unfortunately the experience which appeared
to justify its use was long vitiated by a most obvious source of error; the
natural course of the disease, when unmodified by drugs, had never been care-

fully studied. Moreover, the metal was generally given so freely as to cause
profuse salivation, with the most pernicious results. Thus, when certain.

English army surgeons, in the early part of the present century, introduced
a "simple treatment," in which mercury found no place, they had the
immense advantage that their patients remained free from many evils to-

which persons suffering under syphihs were then commonly subjected by
their medical attendants. And what made the difference the more striking

was that the real nature of syphilis as a specific disease being then altogether
unknown, the same methods had been employed indiscriminately for all

venereal sores. Is it matter for surprise that those who advocated this

great revolution in medical practice should have overshot their mark, and
attributed to mercury not only the injurious effects which it really does
cause, but also many of the remote consequences of the disease itself, such
as are now known to occur when no medicine has been administered ?

It is now an estabhshed fact that it is possible for not only the primary
lesion of syphilis, but also the various secondary and tertiary eruptions to

subside spontaneously without any specific treatment ; indeed, this result

sooner or later occurs in the large majority of cases when the patient is

placed under favorable conditions as regards rest of body and mind, good
diet, and pure air.

Nevertheless, the experience of the last few years tends irresistibly to

the conclusion that a patient who has syphilis derives immense advantages,
from a course of mercurial treatment, provided that it is judiciously

managed. Among those who are best qualified to form a judgment upon
this matter there is at the present time hardly any difference of opinion

;

and what adds to the force of this consensus is that it has been arrived at

by a variety of methods, and that some of those who now most warmly
advocate the use of mercury were originally in doubt, or even active irt

opposition.

1. It is certain that mercury, properly administered, is in no way
injurious to the patient's general health, if his constitution is sound and
fairly robust. Even in the case of a person with a tubercular tendency, the
drug may almost always be given with perfect safety, although one should
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perhaps be more cautious witli it. Nor -would the actual existence of

visceral disease prevent my prescribing it, except that one naturally would
refrain from treating a mild form of syphilis at all ; if the patient were
obviously about to die in a few months of phthisis, cirrhosis of the liver, or

renal dropsy. It is generally thought that syphilitic affections attended with

anuch ulceration should, if possible, be treated by other remedies rather

than mercury, but Mr Hutchinson is now inclined to doubt the correctness

of this opinion. The cachexia resulting from syphilis, so far from being a

reason for avoiding the use of mercury, is generally quickly curable by it.

2. Mercury has a most marked effect upon the induration of a primary
infecting papule or chancre. The treatment of such affections belongs to

surgery rather than to medicine, and I shall not further touch upon it.

JBut I may quote Mr Hutchinson's statement that the remedy almost
invariably arrests the process of induration if given when it is just begin-

ning ; while at later periods it no less surely, though more slowly, effects the

Teabsorption of the indurating material.

3. Mercury if administered systematically during the existence of a
primary indurated sore will probably often prevent altogether the deve-

lopment of secondary symptoms. This is perhaps more imj)ortant than
any other point connected with the treatment of syphilis, and it deserves

the most careful verification. At present the best evidence in favour

of it is the statement of Mr Hutchinson in a paper read before the

Hunterian Society in 1874, especially when contrasted with his previous

utterance on the same subject in Dr Eeynolds' ' System of Medicine.'

Formerly he thought that secondary symptoms were for the most part

Inevitable whatever treatment might be adopted. But in a series of eleven

cases of vaccino-syphilis, in which he began to give mercury two months
after contagion and about a fortnight after the appearance of the specific

induration, not only did every patient quickly get rid of chancre and
glandular enlargement, but only about half of them ever showed secondary

symptoms : these, moreover, were almost always of an exceedingly mild
type, and did not appear until many weeks later than they would have done
if no medicine had been taken. Now, where syphilis has been intentionally

inoculated upon healthy persons constitutional effects have scarcely ever

been wanting ; and the same may be said of cases of vaccino-syphilis in

-which early mercurial treatment has not been adopted.

4. Mercury renders the secondary symptoms of syphilis mild and of

brief duration in proportion as its administration is begun early and is

carried on regularly and without intermission for a considerable time.

"Upon this point also Mr Hutchinson has recently spoken very decidedly.

Formerly he cited instances in which a patient, while actually salivated for

iritis in one eye, became attacked with the same affection in the other eye,

as tending to establish an opposite conclusion ; but now he says that in such

<3ases the failure is probably due to the fact that the " salivation is prema-
ture," that is, that the remedy has not yet excited its full influence upon
the rest of the body notwithstanding that it has affected the gums so

severely. " The secret of success is to avoid any interruption of this kind."

And he insists upon the fact that cases in which the secondary symptoms of

syphilis are exceptionally severe are almost always cases in which mercury
has not been given. My own experience leads me to confirm this state-

ment very strongly.

5. Mercuiy if administered efficiently during the primary and seccmdary
stages of syphilis will probably diminish the frequency and severity of

tertiary symptoms. Here, indeed, we come to a point as to which it is and
must be difficult to obtain direct proof, for there are no certain data as to

the proportion of cases of syphilis which result in tertiary symptoms when
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no treatment is used ; nor do we yet know to what extent their occurrence

may depend upon the severity and character of the secondary symptoms.

But there is at least a strong presumption that if the drug can prevent the

earlier and more constant of the phenomena of syphilis, it will not have less

2?ower over the more remote and exceptional effects of the disease.

If these statements should prove to be correct, it would evidently be the

bounden duty of a medical man to prescribe mercury to all patients suffering

under primary or secondary syphilis who should place themselves un-
reservedly under his care. And I entirely agree with Mr Hutchinson
that we cannot insist too strongly upon the necessity of continuing the

remedy regularly for many weeks after the entire subsidence of every visible

symptom of the disease.

There has been some discussion as to whether mercury should be called

an "antidote" to the syphilitic virus. Mr Hutchinson is disposed to

give it this title. But, for my own part, I should prefer to avoid using any
expression which would imply that the cure of syphilis must depend upon,
and be preceded by, the disappearance of the specific contagion of the

disease. I think it is at least as hkely that mercury acts directly upon the

living tissues, depriving them of their susceptibility to the particular kinds
of morbid action which syphilis induces. The notion of an antidote is, we
believe, inapplicable to such a case as the cure of psoriasis or pemphigus
by arsenic ; and I do not think that it could properly be extended to

include the cure of gout by colchicum. But surely the use of mercury
for syphilis has a far more obvious relation to these therapeutic measures
than towards the treatment of cases of poisoning, whether by mineral or

by vegetable substances.

With regard to the relative advantages of the various preparations of

mercury, differences of opinion prevail. But I think it is clear that we should
employ in preference those which are mild ; it is rarely advisable to prescribe

calomel or hhie pill, in frequently repeated doses, except, perhaps, when it is

necessary to produce a rapid effect, as when iritis or retinitis is present.

!N"or can I believe that the hypodermic injection of the hicJiloride, or of

caloinel, promises advantages which counterbalance its pain and its tendency

to set up inflammation. I have generally been content to administer the

Mchloride of mercury by the mouth in doses of one sixteenth to one twelfth

of a grain, three times a day. Another prej)aration which may often be
used with advantage is the hydrargyrum cum cretd, in doses of two or three

grains ; when the gun^ appear likely to be too quickly affected, further

inconvenience may be obviated by letting the patient at the same time take
the chlorate of potass ; but, as a rule, it is not desirable to mask the effect of

the mercury in this way. Sometimes, when no mercurials, taken internally,

.could be borne, the inunction of hlue ointment has succeeded perfectly.

But best of all, in really difficult cases, is the calomel vapour-hath of Mr
Lee. About fifteen grains may be volatilised by a spirit lamp over a water
bath, the apparatus being placed beneath a chair on which the patient

sits, naked, and wrapped round with blankets. The bath should last from
a quai'ter of an hour to twenty minutes.

Except during the cold seasons of the year, the patient may go out, and
even continue at his occupation, while he is carrying out a mercurial treat-

ment. He should, however, keep early hours and take plenty of rest, his

.

clothing should be made of flannel, and other warm materials ; he should
have good food, but should generally abstain from stimulants. Pure air is

important to him ; there are greater advantages in residence at the seaside

than at Aix-la-Chapelle or other continental spas.

Even when syphilis has reached the tertiary stage, mercury should, T
think, as a rule, be prescribed, if the patient has not already gone through a

VOL. I. 9
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systematic course of it. But in the majority of cases the remedy which is-

now most serviceable is iodide ofpotassium. This is, indeed, often employed
with advantage, even during a protracted secondary period ; hut over the

early macular and pa.pular eruptions it has little if any power. With
regard to the dose of it, there has heen a good deal of difference of opinion.

But of late it has become the general practice to give from ten to thirty

grains three times a day. It is generally prescribed with spiritus aminoniae

aromaticus and some bitter tinctiu-e or infusion. But some persons take it

more readily in milk, which they keep on a table beside them and sip from
time to time.

Even when iodide of potassium does not finally eradicate the disease, it

often exerts so marked an influence over the symptoms, that the patient will

go on with it more or less continuously for years. In such cases it is

generally desirable to interrupt its use from time to time ; and important
services are then rendered by the chlorate of potass. I have repeatedly seen

obstinate forms of cutaneous eruption removed by this salt, given in doses of

ten grains, three times daily. Another medicine wliicli may now be prescribed

is the dilute nitric acid, and still more valuable is, I helieYe, sarsaparilla. I

have used the fluid extract with resrdts which appeared to me to be incon-

testable. Of the value of guaiacum, which three centuries ago had so high
a reputation, I know nothing.

It is not generally worth while to apply remedies directly to the erup-

tions of syphilis, but some of the more locaKsed tertiary affections are veiy
rapidly brought to subside when they are covered with the diluted blue
ointment, and calomel should always be dusted upon mucous patches (i.e.

flat condylomata). The severe nocturnal pains produced by nodes may often

be relieved by blistering the skin over them.

CoNGENiTAii Syphilis, unlike the ordinary foiin of syphilis in many
respects, is a modification of the disease, which, instead of being acquired by
direct infection, is transmitted to the patient from one or both parents.

Some modern writers prefer to call it " hereditary" or " inherited," because it

does not usually manifest itself by well-marked symptoms until some weeks
after birth. Recently, however, the discovery has been made that the bones
in the foetus are often aifected by sypMlis, and I do not think that there can
be any doubt that the malady, even if latent, is really present from the very
commencement of extra-uterine life, just as it is in an adult during the
period of incubation, or in the intervals between su,ccessive eruptions. The
term hereditary may well be reserved for diseases such as gout and phtliisis,

which usually begin at a later age, the tendency to them being all that is

handed down.
At one time it was thought that infection to the foetus in utero must

necessarily come from the mother; even when the father had been the
original sufferer, the idea prevailed that she always received the vii'us fii*st

and gave it to her offspring. But observation proved that in a large

majority of cases the mother neither showed any sign of the disease nor
knew that she had ever had a symptom of it. All writers admit that the
semen may convey syphilis directly to the ovum ; and the assertion is

frequently made that the father is the parent from whom the disease is

most often derived. Bnt instances must be rai'e in which' it would be pos-
sible to declare j^ositively that at no j^eriod since her marriage had a woman
gone through even a slight form of syphilis, especially as it is not» certain
whether the semen may not also infect her, independently of the occurrence
of impregnation. But little stress, therefore, can be laid upon the well-
known fact that a man sometimes transmits the disease to his children
notwithstanding that he did not marry until long after the disappearance
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of all secondary eruptions, nor until a period when, if any further sym-
ptoms were to arise, they would be regarded as tertiary and as incapable
of being directly contagious. It would seem, however, that such cases are
in the highest degi'ee rare and exceptional. If one is consulted about the
propriety of marriage on the part of a patient who has had syphilis, one should
perhaps never declare it to be impossible for the offspring to be tainted.

Until two years have j^assed after the complete subsidence of the secondary
symptoms of the disease marriage must be altogether forbidden. But lapse
of time seems, as a rule, to quickly diminish the risk. Thus, as Mr
Hutchinson has pointed out, each succeeding child of the same parents is

less likely to suffer than the previous one ; sooner or later the taint wears
out, and the children subsequently born remain free. Sometimes, how-
ever, one infant may escape, notwithstanding that both older and younger
ones are attacked.* There are, moreover, modifying circumstances which
may cause the later children of a married pair to suffer more than
the earlier, even when the syphilis had been contracted long previously.
According to Mr Hutchinson, such a result sometimes happens when the
general health of the infecting parent becomes more and more broken down
from year to year : but the more frequent cause is supposed to be the fact

that a healthy woman, impregnated by a syphilitic husband, gradually
becomes herself poisoned, so that she forms a second source of infection for

the children whom she afterwards brings forth. For there is reason to

believe that the offspring are much less likely to escape, and that they are
more often affected severely when both parents are tainted than when only
one is. The full extent and subtlety of the contamination which a woman
may indirectly derive under the conditions just referred to, were first

pointed out by Colles, of Dublin, in 1837. He formulated the remarkable
law which now bears his name, that " a newly-born child, even although
it may have symptoms in the mouth, never causes ulceration of the breast
which it sucks, if it be its mother who suckles it, though it is still capable
of infecting a strange nurse." In other words, although the mother may
have shown no sign of syphilis, she has yet undergone a modification of

the disease, bearing somewhat the same relation to the ordinary form that
vaccinia does to smallpox, and no less protective in its action. The clioc

en retour (as French writers have termed the infection of a woman through
her foetus) is not, however, always unattended with symptoms. She
not infrequently becomes pale and thin, her hair may fall off, perhaps
certain lymphatic glands become swollen, or there may be some swelling
of bones. Mr Hutchinson has observed that symptoms may first appear
at the menopause in the form of so-called " psoriasis palmaris," sores on
the tongue, or indurations in the legs. He suggests, as an interesting

point for inquiry, the question whether a woman infected in this way per
fcetum can transmit the taint to children subsequently born to a healthy
father.

The effects of syphilitic infection on the foetus vary greatly in different

cases. Very often it dies in utero and is thrown off after an interval in a
more or less decomposed condition, with its cuticle peeling in large flakes

as the result of maceration in the dark and foetid liquor amnii. Thus abor-
tions and miscarriages, especially if several times repeated, afford very
valuable indications of a syphilitic taint ; so that not only is it important,
whenever a women suffers from any complaint that could be attributed
to this cause, to inquire as to the mode of termination of her former

* The case is of course different -when a husband or a wife contracts syphilis after
having already had children ; their next infant will then be the one most severely affected.

It is generally said that a woman acquiring the disease during her pregnancy may convey
it to the foetus at any period up to the seventh month.
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pregnancies ; tnt also, wlien a married man is the patient, to make similar

investigations with, regard to Ms wife.

The occiii'rence of a specific lesion of the placenta has long been sus-

pected, Ijut until recently nothing definite was known about it. In 1863 Dr
Wilks cited in the ' G-uv's Hospital Reports' some obserTatious of Mr Wil-

kinson Ein J, in which the chorion had been found thickened and coriaceous,

and the aninion lined br a false membrane, as the result, it was supposed,

of svphilis ; in almost every instance abortion had taken place at the third

month. Virchow, however, afterwards described the decidua and the materaal

part of the placenta as the structures liable to morbid changes in this dis-

ease. If his view had been correct, it would have followed that the changes

in question must be absent whenever the foetus derives its infection solely

from the father ; but there is reason to believe that most of the hard

yellow masses in the filacenta which have been taken for guuimata havei

been mere residues of accidental haemorrhages. At any rate, gummata.j

spreading from the maternal into the foetal part of the placenta were onlj

once found by Frankel, of Breslau, who in the ' Archiv fur Grynakologie
'

^

for 1873 has recorded a series of investigations with regard to this subject.'

In sixteen cases, however, he discovered a peculiar affection of the villi^

themselves, a fact of great interest, since it is obviously compatible with

an entire absence of mfection from the mother. The lesion in question

consists in a dense growth of round or spindle cells in the substance

of the villi, attended with a more or less complete destruction and dis-

appearance of their vascular loops, and ending ultimately in a process of

fatty degeneration. Villi so altered are less easily isolated from the struc-

tures in which they are embedded ; they are swollen and opaque, and have

ii-regular outlines and bulbous extremities. Sometimes the whole placenta

is unifoiTaly affected ; it is then remarkably large and heavy (even to the

weight of two pounds), close, tough, and of a pale greyish-yellow colour.

In other instances, only certain portions of it are diseased ; these appear as

opaque wedge-shaped masses, surrounded by zones of congestion ;
in the

healthy portions there are often haemon-hages. Once Frankel foimd that

the cell-growth had extended from the villi into the maternal part of the

organ. He is ia doubt whether the prematui-e expulsion of the fcetus, which

in\is cases took place at varying periods from the sixth month onwards, is

dependent upon the placental lesion directly or rather upon the death of

the foetus. In some iastances gestation appeared to have gone on to its

natural limit, and when the morbid change was partial the child was some-

times born alive. The earliest period at which the affection of the villi was

detected was at the sixth month ; it often seemed to be only just commencing.

Thus we have still to leani whether a similar lesion exists when abortion

occurs at the third or the foui-th month.

Once or twice the foetus showed gummata in the liver, but in the great

majoritv of cases what alone characterised the placental disease as syphilitic

was a peculiar morbid condition of the hones, which was never absent.

This affection, first described by Wagner, of Berlin, ia ' Yu'chow's Archiv

'

for 1870, but independently obseiwed by a French physician. Parrot, at

about the same time, seems' to begin at a very early period of foetal life.

Like that which constitutes rickets, it has its chief seat at the meeting

lines between the shafts of the long bones and their epiphysial cartilages,

and, in the case of the ribs, between their anterior extremities and the

cartilages which tip them, The meeting lines in question become much
thicker than natural, uneven and in-egular. But here the resemblance

ceases. There is in syphilis comparatively little increase of the normal
" zone of proliferation," whereas the " zone of iacinistation of cartilage " is

enormously exaggerated. It fonns a thick layer, dense and homogeneous,
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but friable, white, and opaque, like mortar ; long processes project from it

into the substance of the cartilage beyond. As the affection advances, this

layer becomes separated from the shaft by a soft, or even semi-fluid,

greyish-red or yellowish material, consisting of granulation tissue, which

may shade off into pus. Another feature is the formation of new bone

(osteophyte) round the outside of the shaft in the neighbourhood of the

epiphysis.

Wagner terms this lesion a " syphilitic osteochondritis." It is widely-

diffused throughout the body, but it is said to be always most marked where

the growth of osseous tissue is naturally most active ; and what is interesting

is that precisely the same distribution is stated to obtain in the case of

rickets. Thus the lower end of the femur is the favourite seat of both

diseases, wliile the corresponding part of the humerus is least often

affected by either. Parrot, however, says that in syphilis the osteophyte

is most abundant just where the other changes are least developed ; and

this corresponds exactly with a remark long ago made by Mr Hutchinson

to the effect that periostitis in congenital syphilis is more often met with

jiist above the elbow-joint than anywhere else.

In a few exceptional instances, when an infant infected with syphilis is

born alive, the soft material between the shafts of the long bones and their

epiphyses increases to such an extent as to detach them from one another,

and even to form fluctuating purulent swellings beneath the periosteum.

There is then a complete loss of power in the limbs, attended with so little

pain that it has actually been mistaken for a paralysis. The child's hands

are described by Parrot as lying pronated by its side ; its legs are extended,

and when it is lifted up they hang helpless and swing backwards and for-

wards. After death, almost every one of the principal epiphyses may be

found separated from the bone to which it belongs.

Henceforth there ought to be little difficulty in diagnosing cases of this

severe kind, but it is otherwise with the ordinary form of the disease, m.

which there is seldom a sufficient degree of enlargement of the ends of the

bones to justify one in speaking positively about it, at least in very young

infants. Indeed, Kobner has shown that even after death the microscope

is often required to reveal tlie presence of the lesion.

Nor, as a rule, does a child infected with syphilis manifest any other

symptoms of the disease when it is first born. The only exception is,

perhaps, a peculiar and very rare form of bullous eruption, which is known
as pemphigus neonatorum, and which may either be present at the time of

birth or come out a few days later. In 1851 there was a discussion

upon this affection in the Academy of Medicine in Paris; Paul Dubois

declared that it was syphilitic, while Cazeaux maintained the contrary.

The question, so far as I know, has never been cleared up; but probably

an examination of the bones in future cases would easily settle it. The
bullae are flaccid and contain opaque serum or pus ; their favourite seats

are the soles of the feet and the palms of the hands. I have never myself

seen a case. This eruption generally proves rapidly fatal.

The thymus has been found in a state of suppuration by Dubois ; there

was no abscess, but the organ when squeezed emitted drops of yellowish

pus, easily distinguishable from the opaline liquid which it may contain

when in a normal state. Another morbid condition, first pointed out by

Depaul, as occurring in the bodies of syphilitic children, consists in the

presence of yellowish-grey indurated nodules in the lungs, softening in

their cenwes'^into cavities. Lastly, Grubler has described a peculiar change

in the liver ; the organ is not only enlarged, hard, and elastic, but its cut

surface shows a number of small, white, opaque grains on a uniform

yellowish ground. Dr Wilks showed a specimen of this affection at a
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meetiiLg of the Patliological Society in 1866 ; it came from an infant one

montL. old. I once saw suppuration of the thymus in a child who had
lived for some months. But, generally speaking, if congenital syphilis ends

fatally, except in early infancy, it is by some accidental complication, such

as hroncho-pneumonia, or diarrhoea, or marasmus from improper food, and
the internal organs then seldom present characteristic lesions. Acute peri-

tonitis, or pleurisy, or meningitis has sometimes been found to be the cause

of death.

The more common symptoms of congenital syphilis generally begin to

show themselves towards the end of the first month of extra-uterine life or

in the course of the second month, rarely after the end of the third month.
The earliest is, in most cases, a nasal catarrh,, producing what is popularly

called the " snuffles." This is attended with the discharge from the nostrils

of a fluid, at first thin and serous, but afterwards viscid, so that it dries up
into crusts which obstruct the passage of air. Consequently the child is no
longer able to breathe while it is at the breast ; it takes the nipple into the

mouth only to drop it again, and, as Diday pointed out, it fails to get enough
food, and rapidly loses flesh. Indeed, although syphilitic infants are some-

times at birth well grown, pjlump, and fat, and may even remain so through-

out the whole course of the disease, the rule is that they are from the first,

or soon become, pale and wasted; they have a dull, opaque, yellow, and
wrinkled skin; to use a favourite expression, they "look like little old

men." Soon after the catarrh there appears an erujjtioii, of which the

favourite seats are the nates and the face, but which may cover the whole
of the body and limbs. It consists of maculse, blotches, or flat papules,

which may be bright red, brownish, or coj^per coloured. They are some-
times isolated, sometimes so confluent that they have been described as

having an " erysipelatous " character. It is often difiicult to distinguish

between syphilis and the effects of the nurse's negligence in allowing the

parts about the anus to remain soiled with excreta or in drying them insufii-

ciently after having washed them. As a rule, the red blush produced by
mere irritation is ill-defined and fades away at the edge, whereas at the

corresponding part of a specific rash there are to be seen a number of

isolated, sharply-outHned spots. The papules themselves may have smooth
and glazed surfaces, or they may be dry and horny, or raised here and there

into flaccid bullae, or superficially ulcerated. At the corners of the eyes,

about the angles of the mouth, in the folds of the neck or of the groins,

or round the anus, the papules often become covered with a moist opaque
layer, and assume more or less the appearance of flat condylomata. But I
am inclined to agree with Mr Hutchinson that really typical "mucous
patches," octurring chiefly at the anus, are comparatively seldom seen in

children less than eight or ten months old. Sometimes the eruption takes

a pustular form ; the greater part of the body may then become covered
with moist scabs, separated by cracks, from which a sero-purulent fluid is

constantly oozing. In the interior of the mouth ulcers are often present,

or there may be a diffuse stomatitis. The latter affection involves the
gums and dental sacs ; Mr Hutchinson has even seen it lead to necrosis and
exfoliation of the alveoli. The mucous membrane of the nose may likewise

ulcerate, and discharge a sanious fluid, perhaps containing fragments of bone
from the septum, which becomes perforated.

Another but a rare symptom is iritis. Of this Mr Hutchinson, some
years ago, cited twenty-three cases, the majority of which occurred In girls.

It was usually seen at about the age of five weeks. Sometimes it was
limited to one eye, sometimes it affected both eyes. It was attended with
irregularity of the puj)il, alteration of colour in the iris, and the exudation
of white, yellow, or red lymph. But it required to be carefully looked for,
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as the cornea was generally clear, and had hut a very faint pink zone

round its margin.

I have already remarked that although, in accordance with Colles's law,

a child suffering under congenital syphilis is incapable of infecting its

mother, it may give the disease to any other woman who suckles it. Diday

even records cases in which women advanced in years appear to have

contracted syphilis 1)y kissing such infants ; and the use of a spoon that

had previously been employed in feeding them has been followed by the

same terrible consequences. Probably the source of the virus is always

the secretion of an ulcer about the lips or within the mouth. Hence Diday

lays great stress on the importance of searching for such ulcers, when a

child born of syphilitic parents is to be placed with a wet-nurse. But as it

is practically impossible to be sure that the back of the throat is healthy,

Fi-ench writers advise that as soon as any cutaneous eruption, or even a

nasal catarrh is discoverable, one should, for the nurse's sake, insist that she

should no longer suckle such an infant. If one knew a woman who had had
syphilis she might be engaged for the service ; but otherwise recourse must
be had to the feeding-bottle. The primary lesion on the nipple of a nurse

is described by Diday as a small red papule, slightly desquamating on the

surface. When once infected, she in her turn may convey the disease to

other infants. That the milk is not then the vehicle of the poison is

shown by an observation of Mr Henry Lee's. A woman, who was nursing a

syphilitic child with one breast, acquired an ulcer upon that breast, and
afterwards an eruption ; but her own infant, for whom she reserved the

other breast, went on sucking for six weeks and remained healthy.

I do not find any evidence that syphilis contracted by an infant from a

wet nurse differs from the congenital form of the disease in its symptoms, as

might be expected.

Treatment.—We have seen that congenital syphilis seldom proves directly

fatal, except soon after birth. This, at least, is my decided opinion. In very

mild cases the eruption often subsides in a few weeks when left entirely

without treatment ; and in the more severe forms of the disease specific

medicines have immense power. I have generally been accustomed to pre-

scribe the hydrargyrum cum cretd, in doses of a grain, or two grains, two

or three times a day, according to the age of the infant ; a minute quantity

of Dover's powder, or of carbonate of soda may be given with it, according

to circumstances. Many prefer, however, to use the diluted unguentum
hydrargyri externally ; it may be applied on the inside of a flannel band
which is sewn round the knee, as Sir Benjamin Brodie recommended ;

or

ten or fifteen grains of it may be rubbed into the child's armpits once or twice

daily for a few minutes at a time. Or the liquor hydrargyri perchloridi

may be ordered in doses of iT^xx to n\xxx three times a day. The effect of

these various measures is generally to remove the visible signs of the disease

in from one to three months. Sometimes relapses occur ; and in such cases,

or where the improvement is slow, it may be advisable, in addition to the

mercury, to administer the iodide of potassium in doses of two or three

grains. Mucous patches about the anus may be dusted over with calomel.

Later effects.—The subsidence of the usual symptoms of congenital

syphilis is occasionally followed by the development of others, which are

obviously analogous to those that constitute the " tertiary " stage of

syphilis in the adult. Thus nodes may appear. Mr Hutchinson says that

the bone most often affected by them is the humerus at its lower end, and
that they often reach such a size as to impair the movements of the elbow-

joint. I have seen extensive periosteal swellings upon the tibia and upon
the ulna in a girl who must have been eight or ten years old ; she originally

came to Guy's Hospital on account of large ulcerating or rupial patches.
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covered with thick Lrown crusts, on her trunk and limbs. Under iodide

of potassium they healed with marvellous rapidity, hut she nevertheless

kept returning to me for two or three years. Another form of eruption of

which I have seen several instances in not very young children, consists of

raised red rings or zones, somewhat like the " circinated squamous syphilide"

of adults. At the Evelina Hospital I once saw a girl, eight or ten years^

old, with a sloughing ulcer which had destroyed the soft palate, and with

great enlargement of the metacarpal bones of one hand. Mr Hutchinson
cites the case of a boy, aged eight, almost the whole of whose calvaria

was involved in disease at first regarded as " strumous," but which j)roved

to be syphilitic ; he was the son of a clergyman, but his mother had
contracted the disease from a former husband, an officer in the army. I
have once or twice met with nodular swelhngs, doubtless gummata, upon
children's testes. With regard to affections of the cerebral arteries, or of

the brain itself, I shall have something to say hereafter. Of lardaceous

changes in the viscera, as the result of congenital syphilis, I at present know
nothing.

The most interesting of the remote effects of the hereditary disease are,

however, some which differ altogether from those of ordinary acquired

syphiHs. Mr Hutchinson has shown that syphilitic children often grow
up with a special physiognomy. One peculiarity is that on each side of

the forehead the frontal eminence is protuberant. This he formerly

regarded as the result of an antecedent hydrocephalus from chronic menin-
gitis. But M. Parrot has recently maintained that in addition to the intra-

uterine osseous lesions already described, syphilis gives rise during later

infancy and childhood, to a morbid change in the bones bearing a somewhat
close relation to rickets ; and Mr Hutchinson now accepts such a change
as accounting for the appearance in question. A character on which M.
Parrot has further insisted is the presence of four eminences upon the bones
forming the sides of the anterior fontanelle; from their resemblance to

the buttocks he calls such a calvaria "natiform." He also claims for

congenital syphilis the affection known as Craniotabes, which has hitherto

been deemed rachitic. But, although Dr Barlow and Dr Lees have supported
his views, it appears to me very doubtful whether Parrot's cases ought not

to be regarded as examples of the accidental presence of rickets along with

syphilis; and the more so, as he is disposed altogether to ignore the

former affection as an independent malady. Further observations will no
doubt soon settle this question.

The remaining points origkially detected by Mr Hutchinson are far more
distinctive than the shape of the forehead. One is a peculiar, broad,

and sunken state of the bridge of the nose, resulting from long-continiied

swelling of the parts within, or from loss of support by exfoliation of the
septum. Another is the presence of radiating linear cicatrices at the angles

of the mouth, running outwards towards the cheeks. A third is a thick,

pasty, opaque condition of the skin generally, the hair being scanty, and
the nails sometimes broken and disposed to split into layers. But most
characteristic of all is a peculiar change in certain of the permanent teeth,,

and particularly in the central upper incisors, which for this purpose Mr
Hutchinson terms the "test-teeth." Not only are they much smaller than
usual, but they are "notched " and " pegged ;

" the former peculiarity con-

sisting in a deep crescentic excavation of their free edge, the latter in a
gradual tapering of their sides towards this edge. It is sxipposed that this

alteration m their form is the result of their having been disturbed in their

growth by the stomatitis which is so marked a feature of the disease during
infancy. When they first protrude from the gums, the notch is not present;

in its place there is a row of minute projections ; these soon afterwards-
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break off. Similar changes may sometimes "be observed in tbe case of tbe

other incisors. It is important to note that the above single deep notch is

alone indicative of syphilis. Horizontal grooves are common enough in

persons who are altogether free from any congenital taint.

The appearances just described enabled Mr Hutchinson to identify as

syphilitic an affection of the eye, the real nature of which had not pre-

viously been suspected, and which was always known as " strumous

comeitis." This disease, interstitial Icercditis as it is now called, occurs

chiefly in children between eight and fifteen years old, but sometimes in

adults up to the age of twenty-five or twenty- sis. Mr Hutchinson has only

once seen it as the result of acquired syphilis. It is more common in girls

.

than in boys. It seldom remains limited to one eye, but commonly attacks the

two eyes in succession at an interval of a few weeks. It begins as a dotted

haziness near the centre of the cornea, which spreads until almost the whole

of it is densely opaque, like ground glass. The patient often complains but

little of intolerance of light. There is not generally at first much conges-

tion of the conjunctiva or of the sclerotic. Ulceration never occurs, but at

a certain stage the cornea may become so vascular as to be unifornily pink

or salmon-coloured. When the affection is at its worst, vision is often

reduced to a bare perception of light. But in the course of a year or

eighteen months a surprising degree of improvement takes place. The

opacity very slowly clears up, until perhaps only a few hazy patches remain ;,

and the patient's vision may ultimately be but little impaired. Some-

times an iritis occurs as a complication, and sometimes a choroido-retinitis.

Another morbid condition which Mr Hutchinson has seen in the subjects

of congenital syphilis is a bilateral deafness, dependent apparently on some

disease of the deeper parts of the ears. It comes on at about the same age

as does interstitial keratitis.

Two questions in regard to the after-effects of congenital syphilis still

require to be briefly considered.

One is, whether a person who has passed through it in infancy is less

liable than others to acquire the disease later on in life. Mr Hutchinson

has recorded some instances in which venereal sores have been contracted

under such circumstances, and one in which an outbreak of constitutional

symptoms occurred ; and his opinion is that the protection conferred by the

fact of a patient's parents having had syphilis probably takes the form of

rendering the acquired disease milder rather than of preventing it alto-

gether.

The other question is whether it is possible for the taint to be handed

down to a third generation so as to produce definite symptoms. In answer

to this, Mr Hutchinson says that he has about eight times had opportunities

of examining the children of persons undoubtedly the subjects of congenital

syphilis. With one exception they appeared to be healthy. The exceptional

case was that of the infant of a woman who came to him for interstitial

keratitis, and who had also notched teeth and a characteristic physiognomy.

She said that nothing ailed her baby ; but on inspection it turned out to-

be covered with coppery blotches, and to have condylomata at the anus

and snuffles in the nose. Mr Hutchinson had had the child's father under

his care for a long time, and was convinced that he had never had any

venereal disease. He was therefore inclined to believe that the virus had.

descended from the infant's maternal grandparents.
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Jlistorical sketch—Inmibation—Course: first week: second week: crisis: re-

covery : death and post-mortem appearances—Complications and sequelce—^Etiology : contagion of tigphus : its supposed spontaneous origin—
Prognosis—Treatment.

Scarcely more tlian thirty years have elapsed since typhus fever was
finally separated from certain other diseases with which it had been con-

founded. And yet we can trace back its history. For its prevalence as an
epidemic, and the fearful mortality which always accompanies it, enable us
to feel confident that many descriptions handed down by writers of former
times were based upon a study of Typhus, unmixed with any of those forms
of fever from which it is now known to be distinct. The name, indeed, is

of no great antiquity, for it was first applied to a malady, or to a group
of maladies, by Sauvages in 1760. TJntil then it had, from the time
of Hippocrates downwards, been employed, in accordance with its etymo-
logy to designate a confused state of intellect, with a tendency to stupor,

Murchison and others think that the plague of Athens, recorded by
Thucydides, was really what we now call typhus. However this may
be, there is no doubt about the nature of certain ej)idemic fevers which
prevailed in Italy, France, and Hungary in the sixteenth century, and
of which accounts were given by Fracastorius of Verona, and by many
other writers. During the course of the same centuiy occurred the first

three of the famous "Black Assizes" in this country, when judges, sheriifs,

and jurymen were suddenly attacked with fatal illness, as the result of

infection from the prisoners brought before them for trial. One of the older

synonyms for the disease, indeed, is jail-fever. Another is camp-fever or

military fever, from the ravages which it has committed among soldiers and
camp-followers, from the time of the Thirty years' War and the English
Civil War down to the siege of Sebastopol. Other names, again, are spotted

Jever, train fever, putrid fever, from some of its more conspicuous symptoms.
Of late years it has been universally called Typhus in this country and in

France ; but the G-ermans are obliged to term it Typhus exanthematicus or

Flecktyphus, because they commonly speak of Enteric Fever as typhus, drop-

ping the epithet ahdominalis, which in Germany is in strictness required to

complete the designation of Enterica. On the Continent, however, the disease

with which we are now concerned has generally been much less common than
in the British Isles. Both in Great Britain and in Ireland, it has prevailed

with great severity on repeated occasions during the last two hundred years.

Since the commencement of the present century there have been epidemics
of it in 1803, in 1817—19, in 1826—28, in 1836, in 1843, in 1846—48, in

1856, and fi-om 1861 to 1870. It must be noted, however, that in some
of the earlier of these epidemics there was a large admixture of casss of

another form of disease. Relapsing Fever, which was not known to be
specifically distinct from typhus until 1843, but the previous occurrence of

which can even now be easily recognised by the small mortality which
has always attended it.
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Inctibation.—Tliis is of variable lengtli. Few cases afford an oppor-

tuuity of determining it, for the disease is rarely the result of a single

definite exposure to contagion. But Murchison collected for the ' St

Thomas's Hospital Reports ' in 1871 no fewer than tliirty-one instances

more or less directly in point. In two of them the effect was immediate,

and the same thing had been noticed by other observers : the patient,

having been conscious of an offensive odour proceeding from a case with
which he had come into contact, was at once attacked with headache, pros-

tration, nausea, rigors ; and all the other symptoms developed themselves

m due course. In one instance the period was not more than two days

;

in two, not more than four days ; in one, from two to five and a half

days ; in one (that of Murchison himself) exactly five days ; in one not

more than six days ; in two not more than ten days. Short incubation

l^eriods have been given by several other writers ; thus Lebert, in ' Ziemssen's

Handbuch,' states five to seven days ; and some cases have been recorded

in which the disease followed exactly eight days after exposure. Murchison,
on the other hand, found that in the larger number of his thirty-one cases

the period was longer : in four it was exactly twelve days ; in thirteen

others it was within a few days of this, on one side or the other ; and in

four instances it was ascertained to be longer than twelve days ; being in

one patient not less than thirteen days, in another not less tlian fourteen

days, in the third exactly fifteen days, in the fourth not less than twenty-
one days. During the incubation the health generally appears to be perfect

;

sometimes towards the end of it, there is a little malaise, with headache,

pains in the limbs, and loss of appetite. Lebert says that these symptoms
may be protracted over several days.

Course.—The course of typhus is best studied by a division into weekly
periods. In the following account of it I shall in the main follow

Murchison' s description, but with regard to the facts all writers are agreed.

First week.—The onset of the disease, from which the first week is

reckoned, is generally rather definite, or even sudden : more so than in

enteric though less than in relapsing fever. The patient is attacked with
headache and with pains in the back and limbs, as though these parts had
been bruised. He feels chilly, or he may even shiver ; after a little while

he may perspire ; but the chilliness presently returns and he is glad to sit

huddled before the fire. He feels weary and disinclined for exertion. He is

thirsty, but he has no appetite, and complains that his taste is perverted.

His tongue is large, pale, and coated with fur, which is at first white, after-

ward s yellowish. There is nausea, but not often vomiting. The bowels are

constipated. The urine is scanty, dense, and high coloured. He is restless

and his sleep is disturbed by painful dreams and sudden starts. Every day
he becomes more prostrate ; he totters in walking, his hands tremble when
he attempts to use them ; by the third or the fourth day he gives in and
takes to Ms bed.

Prom the first the expression is dull, heavy, and oppressed. The eyes
are injected and suffused. The face is of a dusky or purj)le colour, the
flush being general, and not limited to the cheeks as in enteric fever. As
the disease advances, the countenance becomes more and more vacant and
stupid-looking. It very seldom happens that the patient himself feels much
concern about the issue of his illness. Towards the end of the week there
is generally some delirium, especially at night and when he is half asleep.

The advent of this symptom is generally earlier in persons belonging to the
upper classes, in those who have been intemperate, and in those who are
the subjects of mental anxiety and fatigue, than under opposite conditions.
In some exceptional cases it sets in at the very commencement of the disease



140 FIEST WEEK OF TYPHUS

during tlie first night, and Murcliison speaks of having seen cases which
were at first mistaken for mania. But, as a rule, it is only after the lapse

of several days that the patient's mind begins to wander, and that his intel-

ligence and memory become confused and impaired. About the same time
he generally ceases to complain of headache.

The _2JitZse does not usually rise above 100 during the first two or three

days ; afterwards it generally ranges between 100 and 120. When it is

much higher, the case is severe, if the patient is an adult ; but in children a

very rapid pulse even at the commencement of the disease is not an evil

sign. Occasionally, however, the pulse remains below 100, or even below
90. Murchison cites instances observed by himself or by others, in which
it was not above 40, or actually down to 28, for days together. Sometimes
the heart's beats have been twice as frequent as the pulsations felt at the
wrist. A very slow pulse is not generally a favourable sign.

The temperature rises rapidly in typhus. Wunderlich stated that it is

generallyl04°—104-9° on the first evening, and that by the fourth evening it

.is seldom under 104-9°, generally about 105'8°, and often higher still. But
although Lebert has since observed 106-5° on the second evening, the ten-

dency of all English clinical work with the thermometer has been to show that
the average figures are very much lower than those given by Wunderlich.
According to Murchison the highest temperature attained at any period of

the disease is generally about 104° or 105° ; it is scarcely ever as high as
106°, except in children, and it may be below 103°. The maximum is

usually observed between the fourth and the seventh days, sometimes on the
third day, sometimes not until the second week. During the latter part of

the first week, when the maximum has once been reached, the thermometer'
varies little. Murchison remarks that a high range of temperature in the
first week generally forebodes severe cerebral symptoms in the second.

Lebert makes it a point that a rise in the evening is of comparatively little

significance, when the thermometer falls each morning ; what is really

serious is a high temperature continuing without any intermission.

Typhus is attended with a -characteristic eruption, the mulberry rash, as
it was named by Sir William Jenner. But in rare cases this is preceded by
a roseola, which is very different from it in appearance and may almost be
mistaken for the eruption of scarlet fever. In the museum of Guy's Hos-
pital we have models, illustrating this remarkable rose-rash, which were
taken from two women under the care of Dr Wilks in 1864. The parts-

represented are the abdomen, and the foreaiTn with the hand ; but in each
instance the rash is said to have covered the patient. It was of a bright

crimson colour, punctated, macular, or diffused. One of the women was a.

nurse in the hosj^ital, so that she was under observation from the time when
she was first taken iU. The roseola in each case faded before the mulberry
rash came out.*

The mulberry rash is generally first seen on the fourth or the fifth day
of the fever ; sometimes, as in a case admitted into G-uy's Hospital in 1874, it

may be discovered as early as the third or even the second day ; Murchison
says that it scarcely ever begins to appear after the sixth day. Sometimes
it is altogether wanting ; but observations made with great care at the
London Fever Hospital in 1864 showed that this occurred in scarcely more
than 2^ per cent.—-among nearly 2500 cases of all ages. In children, how-
ever, absence of the eruption is much more frequent. But, on the other
hand, when it does come out in them, it is often peculiarly abundant and weU

* Dr John Harley speaks of having once seen a very copious eruption of rose-papules
•upon the chest and abdomen of a powerful fair-complexioned man who had severe typhus

;

they preceded the mulberry rash, and disappeared when it became petechial (' Reynolds*
System of Medicine/ vol. i, 5Si).
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marked, so as to resemble the rasli of measles ; and in such cases it may be
seen on the face, whereas in adults it is generally confined to the trunk and
limbs. One usually looks for the typhus rash on the chest and the abdomen

;

but Dr Buchanan, in ' Reynolds' System of Medicine,' says that the earliest

traces of it are to be found on the back of the wrists, the borders of the
axillae, and the epigastrium. It consists of more or less numerous spots, of

indeterminate form, the largest three or four lines in diameter, isolated or

irregularly confluent. They may at first be slightly raised, so that one can
feel them with the finger ; and as they may then be of a somewhat florid

colour, it is sometimes difficult, when they are few and separate, to dis-

tinguish them from the rose spots of Enterica. At this time, too, they
disappear on pressure. But in the course of a day or two they alter in

appearance ; their hue becomes darker and more dingy ; they are no longer
raised ; and when the finger is pressed vij)ou them they either remain
unaltered or display a yellowish tint. This change is due to the escape of

blood from the vessels into the substance of the cutis ; in other words, the
maculae have become petechial, according to the modern definition of the
word petechia, as a "minute ecchymosis," which we owe to Willan and his

successors. They remain visible in the dead body if the case should end
fatally while they are still present. In many instances they are from the
YQvj first of a livid or j^urple colour, and do not fade on j)ressure.

Within forty-eight hours from its first appearance the mulberry rash is

complete. During this time fresh spots may come out, but they are added
to the old ones. There is not, as in enteric fever, a succession of crops of

maculae, one set appearing while another is fading away. With regard
to this point, Murchison says that he satisfied himself by observations upon a
large number of cases, surrounding every spot with a circle of ink so as to

identify it. In addition to the distinct maculae, there is also a faint, irregular,

dusky-red mottling, which one would imagine to be more deeply seated, and
which, therefore, has been coramonly known as a "subcuticular rash"—an
unfortunate expression, since it seems to imply that the seat of the maculae
is superficial to the cutis. After the first day or two, no increase of the

eruption occurs. It is important to notice that the severity of a case of

typhus is generally directly proportionate to the amount of eruption, its

depth of colour, and the rapidity with which it becomes livid or petechial.

Murchison adds that exceptional cases in which no rash appears have a
generally mild course ; but according to Lebert they are often sevei'e and
even fatal.

Second tveeJc.—This period is marked by a gradual aggravation of all

the more obvious symptoms. The patient is now absolutely sleepless, and
he usually passes into a state of continuous delirium. Sometimes he is

noisy and violent, shouting, talking incessantly, singing, struggling to get
out of bed, or fighting with his attendants. When spoken to, he generally
becomes still more excited. He may throw himself out of the window, or
cut his throat. Some years ago a man was brought into hospital, and was
actually admitted into a surgical ward, for a suicidal wound of the neck
inflicted in the course of typhus. After two or three days the dehrium
becomes qtiiet and muttering ; and in the majority of cases it is so from
the first. Sometimes excitement comes on as night apj)roaches, while the
rest of the day is passed in a state of stupor and prostration. But by the
middle of the week there is generally complete unconsciousness. When
loudly spoketL to, the patient perhaps opens his eyes and stares vacantly
forwards ; if told to put out his tongue, he may separate his jaws, and
leave them gaping until they are closed for him. No other signs of intelli-

gence can be elicited; yet Dr Murchison, who himself went through two
attacks of typhus, tells us that the imagination is far from inactive. He
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took a great dislike to a nurse and to a valued friend ; and because they once

tied Mm down in bed, lie kept fancying tliat tliey intended to mm-der Mm,
that they were shutting him up in a dungeon, that they followed him to

India, Burmah, and other countries which he had really visited in former

years, and to which he now supposed himself to have escaped. Dr Gueneau

de Mussey, who caught typhus in Dublin ia 1843, afterwards remembered

imagining that he was tied down in bed, and gradually consumed by spon-

taneous combustion, while women were takiag water from a pond and

pouring it over him. Another fancy was that he saw the front of a par-

ticular house in Paris in a state of phosphorescence, and a child suspended

by the neck from a window. He also believed that he saw one of his

friends killed in the street ; and so strong was the impression that during

convalescence he still maintained that this friend was dead, and felt great

concern for his loss.

During the second week of typhus deafness is very commonly present;

indeed, it begins about the fifth day. It sometimes affects one ear,

sometimes both. Its cause is not yet ascertained. Stokes thought that

it was due to softening of the muscles of the ossicula; but to this view

Murchison objects that the hearing is too soon recovered during the con-

valescence. For, contrary to what might perhaps have been anticipated,

many cases do well in which deafness has been complete ; and from the time

of Fracastorius there has been a tradition that it is actually a favorable

sign. For this belief, however, there do not appear to be any good grounds
;

it is cei-tainly present in many cases which end fatally.

The pupils, in the advanced stages of typhus, are generally contracted

and insensible to light. They may be as minute as pinholes, according to

a comparison made by G-raves. Jenner first laid stress on the state of

the iris as affording a distinction between typhus and enteric fever; and
Murchison says that, neither during active delirium nor in profound stuj)or,

has he seen "dilated insensible pupils in typhus. Sometimes, however,

the supervention of coma is associated with dilatation of the pupils.

The muscular prostration, during the second week of typhus, becomes

extreme. The patient sinks down in bed, and lies on his back, unable to-

raise himself, or even to turn on either side. Students at GTuy's Hospital

twenty years ago all knew one of the favourite remarks of the late

experienced apothecary, Mr Stocker, that to find a fever-patient lying on
his side was a good sign. The faeces are passed involuntarily. The urine

dribbles away incessantly, so that unless it can be caught in a j)roper

receptacle it soaks the sheets and prodiTces gi-eat irritation of the skin. But
before it begins to run off it may fully distend the bladder, the muscular

coat of this organ being paralysed, as well as the sphincter. One must,

therefore, never omit to examine the hypogastric region at every visit, even

if the nurse should say that the urine is passed in abundance. Other

results of muscular weakness are loss of power to speak, to protrude the

tongue, and sometimes even to close the eyelids, as the result of which the

cornea may slough, and allow the contents of the aqueous chamber to

escape.

At this stage of the disease tremor of the muscles is almost constantly

present. The whole body may be in a state of agitation, especially in old

people and in those who have been exhausted by brain-work or by in-

temperance : indeed, in drunkards a state of delirium tremens often seems

to be superadded to the symptoms of the fever. Sometimes the tremor

is limited to the hands and tongue. Murchison speaks of having some-

times seen nystagmus and even choreiform spasms^ of the muscles of the

limbs. Much more frequent are those jerking movements of the muscles of

the foreanns which are commonly called s%ibsultiLS tendimmi. Or there may
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be twitchiBgs of the face, one corner of the niouth being perhaps drawn
up from time to time. Jenner saw two cases in which the face acquired

a pecuhar expression from a spasmodic action of the inferior recti muscles^

of the eyeballs in association with the levatores palpebrarum. In each
instance the movements were excited when either of the arms was suddenly
raised. Another variety of sj)asm is picking or fumbling at the bedclothes,

for which we have the pedantic names of " floccitatio " and " carphology." In
more rare cases the fingers are forcibly clenched, or the legs and thighs are
bent so that the knees almost touch the chin, or there may even be trismus or
opisthotonos. It has not yet been ascertained whether these last symptoms
are dependent upon the presence of meningitis, w^hich sometimes occurs as a
complication of typhus.

The mulberry rash generally remains visible throughout the whole of
this period. The maculae may even become darker and more distinct, and
may not disappear until the disease has already subsided. But the faint

general mottling vanishes after a few days, and in mild cases, where this is

the only eruption, nothing of it may be left at a time when the fever has
still several days to run.

The temperature during the second week is, as a rule, rather lower than
in the latter part of the first week. Sometimes, indeed, the maximum is not
reached until between the seventh and the tenth day. But during this

period there is generally a slight fall, to which Murchison attached
importance, believing that the cases in which it was absent were severe..

Henceforth, and up to the time of the crisis, there are usually slight

recurring remissions of one or two degrees. A decided rise at this period
indicates the supervention of some complication, generally pneumonia.

The rate of the pulse varies little from day to day, but its general
tendency is to become more rapid. Its volume and force decline until in
severe cases it is exceedingly feeble or even imperceptible. Sometimes it is

dicrotic or undulatory, but Lebert remarks that this is remarkably seldom
the case, whereas it is almost the rule in enteric fever. Irregularity of the
pulse is not uncommon, and sometimes there are intermissions. G-raves
laid stress on the Jact that a change from the recumbent posture to the
erect or semi-erect is attended with an acceleration of the pulse, the amount
of which is greater in proi^ortion to the weakness of the patient. His
successor, Professor Stokes, pointed out a still more important indication of
the progressive weakness which constitutes one of the chief dangers of the
disease, namely, diminution or loss of the heart's impulse with disappear-
ance of the first sound. For several days, even when recovery is to take
place, it is often impossible to feel the heart beating, and with the
stethoscope only the second sound can be heard. In other cases a systolic

bruit is developed, which no doubt belongs to the class of functional
murmurs.

The hreatMng at this stage of the disease is almost always hurried,,

being at the rate of thirty or forty in the 'minute. Moreover, according to
Murchison, hypostatic congestion of the lungs should be regarded as a
constant symptom rather than as a mere comphcation. It is, at any rate,,

present in all severe cases, and after death is scarcely ever wanting,
whatever may have been the cause of the fatal issue. It commonly begins
about the middle, but sometimes at the commencement, of tlie second week.
It is indicated by diminution of percussion resonance over the bases behind,
where the respiratory murmur is feeble, and by the presence of coarse rales,

which may gradually spread over the greater part of the chest on both
sides. The affected parts of the lungs are toui-\d post mortem to be bulky,
of a dark red or purple colour, and soft ; serous fluid oozes abundantly
from their cut surface, and from the tubes. Indeed, bronchial catarrh
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-is always associated witli this condition, and the patient may spit up
-considerable quantities of frothy tenacious secretion, mixed perhaps with
streaks of blood. But sometimes cough and expectoration are entirely

absent.

The tongue, in very mild cases, may remain moist and furred throughout
the whole course of the fever. But usually during the second week it is

dry, rough, and brown. When the disease is very severe it contracts into a
ball, and becomes covered with a dark brown or black crust ; this crust

may be irregularly cracked; but the fissured condition of the tongue
itself, which is so commonly seen in enteric fever, is rare in typhus. The
Kps and teeth are covered with a dirty blackish material, commonly spoken
of as sordes, which consists of " an accumulation of epithelial debris, which
Jjecomes black from desiccation, or perhaps from an admixture of blood."

An entire loss of appetite lasts to the end of the disease; and sometimes
the patient refuses to take the nourishment which is given to him. He
generally does not at this stage appear to suffer from thirst. Murchison
met with some instances in which vomiting was a persistent and trouble-

some symptom, but such an occurrence is exceptional, and such patients

have been for the most part previously dyspeptic. Neither he nor Sir

William Jenner before him found the abdomen unnaturally large in the

majority of cases : sometimes it was flat or even concave ; distension

amounting to meteorism was very rare. As a rule there is constipation,

but the opposite state of the bowels is not infrequent. The fseces may be
of normal consistence, and even if fluid, they are generally dark in colour.

Murchison speaks of diarrhoea as occuiTing in about 5 or 10 per cent, of

all cases of typhus. But in 1866 Dr Buchanan said that it had been seen

in at least one third of the cases which had come under observation at the

London Fever Hospital during some years previously ; he was inclined to

refer its greater frequency in the experience of some physicians to the

larger amounts of liquid food forced upon the stomachs of their patients,

although he did not consider this more than a slight drawback to the

practice in question. Murchison remarks that when an aperient has been
required the bowels often afterwards remain open or even relaxed.

The urine generally remains dark in colour during the second week of

typhus but sometimes it is pale and even alkaline. With regard to the

-amount of urea which is voided, I have nothing to add to what has already

been stated in the chapter on fever. It is an interesting fact that at this

-period of the disease the chlorides fail to be excreted by the kidneys, even

when the patient is made to take large quantities of common salt. The urine

sometimes contains no chlorides at all, but Dr Buchanan says that usually

two or three grains are passed in the twenty-four hours, just enough to pro-

duce an opalescence, on the addition of nitrate of silver. The not infre-

quent presence of albumen in the urine will be referred to j)resently.

Crisis.—Such is the condition of a patient suffering under typhus until

^bout the fourteenth day, when, if he lives so long, a marvellous change

takes place constituting the crisis. Formerly what was most often noticed

was that he fell into a sound and quiet sleep, from which he awoke a few
hours later, rational, refreshed, and cool. But at the present time the use of

=the thermometer enables us to watch the process much more closely. In
some exceptional cases there is a rise of perhaps two degrees the day before

the crisis occurs. Much more often the temperature becomes slightly lower

during the same period. The crisis itself is marked by a rapid fall to normal
or even slightly lower still ; a difference generally of from 4° to 6°. The fall

may be complete within twelve hours, but according to Lebert it much more
often takes thirty-six hours and sometimes two or three days. Dr Murchison

.says that in nearly one half of the cases of typhus the date of the crisis is the
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thirteenth or the fourteenth day ; in more than three fourths of them it is

from the thirteenth to the sixteenth. Lebert gives a much larger proportion

of cases as subsiding between the tenth and the twelfth days, some even
between the sixth and the ninth days.

The existence of complications may sometimes mask the crisis, or even
prevent its occurrence.

It is sometimes accompanied by perspiration, or by diarrhoea, or by the
excretion of urine depositing lithates in abundance ; but there js no reason

to suppose that such phenomena are essential to the defervescence, as was
formerly supposed. Afterwards the tenajjerature generally remains normal,
except that for a night or two there may be a slight evening rise.

Convalescence advances rapidly. The tongue at once becomes clean and
moist, and the appetite is ravenous. Within three or four weeks the patient
often completely recovers his bodily strength and is able to return to work.

A true relapse of typhus is exceedingly rare. An instance of it was
recorded in 1869 by Ebstein, the interval being twenty-five days. At
the London Fever Hospital no such case occurred during twenty-three
years after 1855, In that year Dr Buchanan had a nurse under his care who,
after recovering from an attack of the disease, was taken ill a week later,

and went through it a second time : on each occasion there was a mulberry
rash, and the fever appears to have lasted a fortnight.

Exittts lethalis—Many cases of ty2:)hus do not run on long enough to

exhibit a crisis. The mortality from the disease at the London Fever
Hospital has been at the lowest 15 per cent. Murchison estimates that
in the metropolis generally, if slight cases and these occurring in children

be taken into account, it is about 10 per cent. It differs, however, slightly

in different years, and it is said to be generally higher during an epidemic
than at other times. Among soldiers in camp, or in a besieged city, the death-
rate has sometimes been enormous. In the Crimea one half of the French
troops who were attacked are said to have perished ; and still more terrible

instances are on record. In certain epidemics death has sometimes occurred
on the second or the third day, or even after only a few hours' illness. Such
cases have been described as examples of a special variety of the disease

—

typhus siderans. Murchison speaks of having seen several cases end fatally

on the sixth or eighth day, usually from pulmonary congestion. But,
as a rule, typhus does not destroy the patient until towards the end of the
second week. The exact mode of death varies. Sometimes it is by " typhoid "

symptoms and coma ; sometimes it is through the lungs by asphyxia
;

sometimes it is by failure of the heart, the pulse being imj)ercej)tible, and
the skin cold, livid, and bathed in a profuse sweat. In some of the last-

mentioned cases the patient lies for a day or longer in a peculiar state,

to which Jenner has appropriated the name coma vigil. He has his eyes
wide open, so that he might be supposed to be awake, but he is absolutely
insensible to all that goes on about him, and his face is devoid of expression.

Sometimes death is preceded by a rapid elevation of temperature, as in a
case at Gruy's Hospital in 1873, in which the thermometer registered 108"7°.

Morbid anatomy.—Most of the appearances observed in post-mortem
examination of the bodies of those who have died from typhus, instead of
being characteristic of it, are rather effects of the febrile state through
which the patient has passed, such as are found equally in cases of

erysipelas, pyaemia, and other acute diseases. The rigor mortis is brief

and incomjDlete, putrefaction takes place early, there is much cadaveric
discolouration of the skin, the blood is fluid and dark coloured, and it stains

the lining membrane of the heart and of the great vessels. There is often
but little emaciation, yet the muscles are soft and friable and where death
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has occurred at a late period of the fever their fibres are granular or waxy-

looking under the microscope. A similar change is found in the substance

of the heart, and probably often plays an important part in bringing about
the fatal issue. The spleen is but little enlarged, weighing on an average

seven ounces, though sometimes as much as fourteen ounces ; but its tissue

is very soft, and may even be reduced to a mere pulp, which escapes when
the capsule is divided. Jacquot is said to have observed a case in which
instant death resulted from rupture of that organ. The liver is soft and
hypersemic : in an advanced stage of the disease it is often fatty. The state

of the lungs has already been noticed. There is lastly, an entire absence of

those intestinal lesions which belong to enteric fever.

Other changes which have been noted are probably altogether inde-

pendent of the disease. They are common either at a certain period of life,

or in dissipated and intemperate persons, such as are apt to succumb to

typhus. Thus the brain has often been found atrophied, with an excess

of fluid in its ventricles and upon its surface.

In other instances the kidneys have been wasted or in an advanced stage

of Bright' s disease. In such cases death is apt to be ushered in by convul-

sions, the occurrence of which in typhus should always lead at once to an
examination of the urine ; it may be then found to be albuminous, and may
contain blood, more or less altered, and casts. Sometimes the renal affec-

tion appears to be quite early and recent, and probably is itself secondary

to the fever. Murchison speaks of having found the kidneys weigh nine-

teen, twenty, or even twenty-three and a half ounces. It is to be remem-
bered, however, that albumen may be detected in the urine of a large pro-

portion of cases of typhus, in which no cerebral symptoms occur, and which,

do well. It is usually in small quantities, and it is often present during
only a day or two days towards the end of the disease. And even when con-

vulsions set in, an absolutely unfavorable prognosis is by no means to be
given. Eecovery took place in twelve among one hundred and thirty-two

cases in which this complication occurred at the London Fever Hospital
between 1862 and 1869. In very rare instances, where a fatal issue has
occurred, blood has been found effused upon the surface of the brain ; but
this may have been the result of the convulsions rather than their cause. It

is towards the end of the second week that convulsions are most often

observed,

OompUcations and sequelcs of typhus are not numerous. Jaundice is

exceedingly infrequent. Murchison met with only fifteen cases in which it

was present. In one of them he considered that the liver was in a state of

acute yellow atrophy ; and in another leucine and tyrosine were found in the

viscera as well as in the urine. One well-marked instance of jaundice

occurred at G-uy's Hospital in 1869. The patient, a man aged forty-nine,

died on the fourteenth day of the fever.

Pneumonia is not very uncommon. Sometimes, when the patient

appears to die of the severity of the disease, instead of there being merely
hypostatic congestion of the dependent parts of the lungs, a considerable

part of one them is found to be hepatised. Either the lower, the middle,

or the upper lobe may be affected in this way. In other cases inflamma-

tion of the lung sets in definitely a few days after the crisis. Of about
forty consecutive fatal cases examined at Guy's Hospital, no fewer thg.n six

had well-marked pneumonia. In one instance an attack of pleurisy

occurred a week after the subsidence of the fever. The left side of the

chest was found to contain several pints of fluid with flakes of lymph.
Murchison has several times seen gangrene of the lung after typhus.

In some rare cases acute meningitis occurs as a complication. In



PKOOPS THA.T TYPHUS IS CONTAGIOUS 147

addition to the cerebral symptoms wbicli commonly accompany tlie fever,

there is then retraction of the head, strabismus, and dilatation of

the pupils. Mania sometimes sets in during convalescence, and may
even compel the removal of the patient to an asylum. In the long

run it seems always to be recovered from. Hemiplegia with or without
aphasia is an occasional sequela, but in all likelihood it depends upon

'

embolism of one of the cerebral arteries by a fragment of thrombus
derived from the left auricle or ventricle of the heart ; for clotting of

blood in the recesses of these cavities is doubtless of frequent occurrence

during the. height of the disease. Murchison, however, once saw endo-
carditis in a case of typhus, there being large vegetations, which gave rise to

infarctions of the spleen. Embolism of the arteries of the limbs is doubt-
less the cause of gangrene of the feet, which has now and then been known
to occur after typhus. Bedsores ought hardly to arise in this disease, since

the stage of coma is of comparatively short duration. Their presence some-
times accounts for the supervention of pyaemia, but in other cases blood-
poisoning sets in during convalescence without any such obvious explana-
tion. Thrombosis of the femoral veins is not often seen after typhus.
Inflammatory swellings, which have been called buboes, and compared with
those that occur in the plague, occasionally form in the parotid and
submaxillary regions, and go on rapidly to suppuration.

When a pregnant woman is attacked with typhus she not infrequently

passes through the disease withoiit interruption to the process of gestation,

but sometimes a miscarriage occurs between the tenth and the fourteenth
days. As a rule she afterwards does well, and the child, if not too imma-
ture, is generally saved.

-Etiology.—The most consj)icuoug fact in the aetiology of typhus is its con-
tagiousness. That it passes directly to other persons from the sick is esta-

blished by the clearest possible evidence. Instances of such an occurrence
are commonly observed in every hospital into which cases of typhus are
admitted ; if into general wards, those who are already patients with all kinds
of other complaints are attacked ; if into special wards, the medical attendants
and nurses fall frequent victims. When cases are left in private houses or
lodgings, the disease passes not only to relatives and to other inhabitants
of the same dwelling, but also to doctors and clergymen, whose visits are
only occasional. On the other hand, the removal of a single case of typhus
from the building in which it arose is often effectual in preventing any
other occupants from taking it.

Lastly, the diffusion of the disease can often be traced from point to
j)oint in a town or in a district. Thus Alison relates how the son of a
shoemaker in Edinburgh lay ill with typhus in a room in which his father
and two apprentices were at work. Afterwards both of the apj)rentices
were attacked in their own homes, widely apart from one another, and at
considerable distances from the workshop ; and there speedily followed a
succession of cases in the other inhabitants of these two houses, seven persons
being affected in one, and twelve in the other.

An epidemic which occurred at Carlisle in 1781 was found by Dr Heysham
to have started from a particular house in Eichard Gate ; one of the persons
affected there was a weaver, who on his recovery communicated the disease
to his fellow-weavers in a large workshop, and by them it was spread all

over the town. In 1847 immigrants introduced typhus into America, and in
1867 into Australia.

With regard to the nature of the contagious principle of typhus, we are
as yet altogether ignorant. There can be no doubt that it multiphes in
the blood, but hitherto no observer, even with the highest microscopic
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powers, tas succeeded in detecting any special organisms there. It is'

probably exhaled both by the skin and the lungs, and it may perhaps be
identical with the cause of the offensive odour which is so perceptible in

the close proximity of almost all severe cases. This odour has been
compared with the smell of rotten straw, or with that of mice. Mur-
chison regarded it as sui generis; he says that he has known nurses in

the London Fever Hospital distinguish typhus from other fevers by it alone.

It is given off chiefly during the second week, and there is some reason to

believe that infection is scarcely to be feared during the first week. The-

late Dr Perry, of Glasgow, maintained that the disease was not contagious

before the ninth day, or perhaps not until a later period still. He found
that at the Glasgow Fever Hospital patients who hapj)ened to have been
sent in for erysipelas, pneumonia, bronchitis, or other inflammatory affections,

escaped typhus so long as they remained in the wards for acute cases, but
caught it when they were transferred into a convalescent ward ; and he
actually adopted the plan of keeping such patients in the fever wards until

they were sufficiently well to go to their homes, with the result that during
several months none of them were attacked. Murchison, however, although
he adopts the view that typhus is most contagious after the end of the
first week, thinks that the spreading of the disease in convalescent wards
is due to the patients coming more closely into contact there, but especially

to their wearing their own clothes, saturated with the fever-poison before

admission, a view which suggested the importance of having such clothes

thoroughly disinfected before they are again put on. Murchison thinks that
the human body soon ceases to give off the poison after the subsidence of

the fever.

It is, at any rate, certain that clothes and bedding may become vehicles

for the transmission of typhus. Murchison says that laundry-women
are especially liable to contract the disease without direct communication
with the sick. Bai'ker and Cheyne, in their account of one of the first

epidemics, relate that a child discharged from a fever hospital took to
another institution a bundle of clothes which had not been disinfected ; a
woman who opened it perceived an exceedingly disagreeable odour, and in a
few minutes became ill with -what proved to be beginning of the fever, of
which there had been no previous case there. Haller, of Vienna, thought
that dark coloured materials were more apt to absorb the poison than light

coloured ones ; and I well remember I used to notice, when demonstrator-

of anatomy, that the dissecting-room smell adhered to me more strongly

when I wore dark clothes. Very few positive instances seem to have-

been recorded of the communication of typhus by contact -with the bodies of

those who have died of it ; but Murchison, when he was attacked in

Edinburgh, had been dissecting in a close room, in which there were many
such bodies, and he had never entered the wards of the infirmary, nor seen

a case of the disease. On the other hand, at St. Bartholomew's Hosj^ital, in

1838-9, the dissecting room received seventeen bodies dead of typhus ; but
among six students of the hospital who alone took it, four had not dissected

at all, and the other two, who had dissected, had been also exposed to

contagion in the wards.
It has but seldom been noticed that the fever has been conveyed by

third persons, not themselves affected with it. But Murchison relates

that in January, 1867, a patient in a surgical ward at the Middlesex Hos-
pital was attacked after she had been there for four and a half months

;

she had been receiving daily -visits from a nurse who was in close attendance
on a patient with typhus downstairs. There have been some instances

in which the disease has been supposed to have been brought into towns
by bodies of men, themselves free from it. Thus, in 1861, great interest



POSSIBLE SPONTANEOUS OEIGIN OF TYPHUS 149

was excited by the- case of an Egyptian vessel, the " Sclieah-Gehaad," from
which typhus was introduced into Liverpool, when thirty-one persons caught
it. But although Dr Duncan, on the testimony of the surgeons who
attended the men on board this ship, thought that they suffered from no
other disease than dysenteiy (' Trans. Epid. Soc.,' 1861), Dr Parkes came to

the conclusion that typhus had really been prevalent among them before

they arrived in port ('Army Med. Eep.,' vol. ii). It does not seem to m-e

that much importance is due to the oft-quoted statement of Podere that

the Prench army, during the retreat from Italy in 1799, communicated
fever to the inhabitants of fifteen towns and villages on its route, but was
not itself attacked until it arrived at its destination.

On the whole, then, it appears that typhus is not nearly so apt as the
contagious exanthemata to be propagated by means of inanimate objects,

or of human beings themselves unaffected by it. And another very
important point is that its poison is very easily rendered inert by free dilu-

tion with air. Some writers have stated that there is greater risk of the
disease spreading from the lower to the upper stories of a house or of a
hospital than in the reverse direction ; and this, if true, would show that
the upward currents of air that exist in all inhabited buildings are capable
of carrying the infection with them. But experience has abundantly proved
that it never passes undestroyed from one house to another through the
atmosphere. When the London Pever Hospital was one of a row of houses
in Gi-ray's Inn Lane no case of typhus arose in the others ; and afterwards,

when it occupied its second site at King's Cross, on the same plot of ground
as the Smallpox Hospital, and but a few yards off, Dr Tweedie was able to

state that during eight years not one of the officials of the latter institution

contracted typhus. So, again, Murchison says that if a patient with,

this disease is placed in a large well-ventilated apartment the attendants
incur little risk, and the other residents in the same house none whatever.

The facts stated in the last two paragraphs form essential links in an
argument by which Murchison endeavoured to establish his conviction

that typhus, instead of being always due to contagion from a previous case,

is often generated de novo in persons placed under defective sanitary

conditions, of which overcrowding is the chief. Por it is true of all other
acute specific diseases, as well as of this one, that a great many instances
occur of which the origin cannot be traced ; but the more perishable the
poison the less likely is it to be carried over long distances, and transferred
from one vehicle to another, as we know to happen in the case of the
contagious princif)les of scarlet fever, diphtheria, &c. And a further link
of great importance is that where typhus is seen, independently of obvious
contagion, it is almost always among the poor and destitute. One scarcely
ever finds it, like the exanthemata, springing up in an unexplained way in
the houses of the rich, or even of the well-to-do. The only instances to the
contrary that I remember to have heard of is that mentioned by Dr
Buchanan, of two boys, living at an institution with every accommodation,
who were attacked within a few hours of one another, but who could not,

after the most careful inquiries, be shown to have been in the way of
catching the disease. No doubt there had been a more or less direct com-
munication of the poison to both of them together, for the simultaneous
development of the fever in them is unintelligible on any other view. The
significance of the rarity of such cases is augmented by the fact that those
who belong to the upper and middle classes are by far the most exposed to
chance infection, because they move about so much more than the poor,
come into contact with so many more people, and receive so many more letters

.and parcels through their hands of which they know nothing.

To demonstrate positively the de novo origin of a contagious disease, is,
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from the nature of the case, almost an impossibility. Perhaps the most
favorable opportunity that has ever occurred for investigating the point was-

afforded by the Egyptian ship, the " Scheah-Gehaad," already referred to.

She left Alexandria in November, 1860, and, after calling at Malta, arrived

at Liverpool on February 16th, 1861. But, according to Dr Partes, it was
not proved that some of the men did not bring the poison with them
when they embarked at Alexandria ; they numbered 476, and included not

only Arabs, but also Nubians and Abyssinians. Of the supposed instances

of the spontaneous generation of typhus collected by Dr Mui'chison, the

most important, in consequence of the care and pains which he devoted to

its investigation, is perhaps the group of seven cases which arose in

Meridian Place, Bermondsey, in March, 1859, at a time when the disease

was at least very uncommon in the metropolis ; for during ten and a half

months previously only two examples of it had been seen in the London
Fever Hospital. But the real force possessed by this and several other

similar observations lies in the fact that one single condition was traceable

in every one of tkem, namely, that those who were attacked by the disease

had been crowded and huddled together in narrow and ill-ventilated

dwellings or sleeping places. They were often also destitute and famished

;

but that this is not so essential to the development of the disease as over-

crowding, seems to be shown by the circumstance that at Dundee, in 1865,

an epidemic of typhus was brought about by the inhabitants of the sur-

rounding country flocking into the town in consequence of work being

uncommonly abundant and wages good. The occuirence of typhus in an

epidemic form has, indeed, been predicted when, as in 1826 and in 1862,

destitution and famine have been very i>revalent ; and such ^predictions have

been verified by the result. It would be impossible to find a better illustra-

tion of the conditions under which, if at all, typhus is generated than was
afforded by the " Scheah-Grehaad ;" the men on board (who were being

carried to Liverpool in order to navigate back to Egypt another vessel, a

man-of-war, then in that port) seem to have been crowded together in the

raost shocking manner ; some of them were in a state of starvation ; the filth

and stench between decks were abominable ; and, to crown all, the hatches

had been battened down on account of bad weather, and vomited matters

and faeces had been discharged in every part of the ship.

No less an authority than Vii'chow has endorsed the opinion that the

poison of typhus can be brought into existence by the concurrence of such-

conditions as these ; and the same view has been maintained by the late Dr
Hudson, of Dublin. But, after all, it is possible to bring the facts adduced

l)y Murchison into harmony with the opposite doctrine, namely, that the

disease as it occurs at the jjresent day is invariably due to contagion

from a previous case. The foundation of this reconciliation is the well-

ascertained cii-cumstance that debility and impairment of health aug-

ment the susceptibility of an individual to the typhus poison. It would

seem, iadeed, that every one is originally capable of taking this disease,

although the fact of having once passed through it affords an almost absolute

subsequent immunity. At the London and Glasgow Fever Hospitals aE the

nurses who are not thus protected have been found to contract typhus

within three or four months after entering upon their duties. In 1833 Dr
Tweedie stated that with one exception every physician who had been con-

nected with the London Fever Hospital had been attacked with fever. But
in the case of the higher of&cers of such an institution there is often a* much
longer interval between the commencement of their exposure to contagion

and the date at which they succumb to it. Thus in 1862-3 one of the

resident medical officers at the hospital in. question attended a large number
of cases for more than twelve months before he took the disease, and more-
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recently a person whose duties were daily in the wards and included
cleansing of the dirty linen, died of typhus contracted for the first time
after fifteen years' service. The opposite extreme occurred in the case of a
medical man who caught it from a single visit to the London Fever Hospital.

In these cases it does not appear whether there was any special

reason why the contagion should have proved effective at one time rather
than another. But it is often possible to trace accidental conditions which
favour its operation ; one such condition is alcoholic intoxication. Murchison
says he has known several instances of persons exposed for months to the
poison of typhus in its most concentrated form, who were not attacked until

immediately after a debauch. Habitual intemperance probably acts in a
similar way: it was once noted that more than one half of the patients
admitted for this disease into the Edinburgh and Grlasgow Infirmaries had
led intemperate lives. Other favouring circumstances are excessive bodily
fatigue, want of sleep, and overwork of the brain. Murchison, in support of

the popular doctrine that a dread of typhus increases the risk of taking it,

cites the case of an Edinburgh medical student who so feared it that he could
hardly be induced to enter a ward in which there were any cases ; he was
one of the first students to be attacked during the epidemic of 1847, Again,
the debility which accompanies convalescence from other comj)laints predis-

poses to tyj)hus, and in armies it has been frequently observed to follow
scurvy. Murchison altogether rejects the improbable notion, which has,

however, found supporters, that typhus is less likely to occur in phthisical
persons than in others.

Tweedie long ago made the remark that butchers appeared to be
comparatively exempt from the liability to typhus, and Murchison sug-
gests that the reason for it is their eating so much nourishing food. Most of
the butchers admitted into the London Fever Hospital for the disease have,
he says, been out of employment and destitute. Poverty and inanition are,

indeed, among the most important predisposing causes. No less than
95-76 per cent, of all the typhus cases observed at the Fever Hosj)ital during
twenty-three years, more than 18,000 in number, had been inmates
of hospitals or dependent on parochial relief, and many of them had
been on the verge of starvation for several weeks or months. Epidemics
in Ireland, in England and on the Continent have repeatedly been asso-

ciated with the failure of crops and with the widespread destitution conse-
quent ; so that although relapsing fever has of late been declared to be
the true "famine-fever," that name was formerly often given to typhus, and
not without warrant.

Another very important predisposing cause of this diseaseis overcrowding.
Beside its obvious influence in increasing the spread of typhus by contagion,
there seems to be no doubt that it also augments the susceptibility of indi-

viduals to the poison. Thus it is quite possible that it may favour the oc-
currence of a first case among the occupants of a lodging-house or cellar,

even though it should not be capable of generating typhus directly, as
Murchison supposed.

Other so-called predisposing causes probably act only by facilitating con-
tagion. Thus epidemics occur rather in the winter than in the summer
because the poor for the sake of warmth block up every hole by which air can
enter their wretched dwellings during the cold season. But in some years
it has happened that more cases have occurred in July, or in September,
than in January. So far as is known, the variations of temperature which
occur in temperate climates have no direct influence upon the prevalence of
the disease. But it is as yet doubtful whether this form of fever has ever
been observed in Africa, or in the tropical parts of America, although it is

certainly met with in the gaols of India. If very hot countries should prove
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to be exempt, it will not be possible to attribute the fact to any idiosyncrasy

of the inhabitants, like that of negroes in respect of the ague-poison. For
Murchison says that several Africans and East Indians have been admitted
into the Fever Hospital, and that the rash was characteristic.

It is worthy of notice that patients sometimes themselves attribute the

disease to their having "caught cold" or got wet. Murchison says that

this has been the case with a considerable proj)ortion of the persons admitted
into the London Fever Hospital. In 1856 a young man was taken into Guy's
Hospital who gave as the history of his illness that he went for a long walk
on damp ground, and felt that he took cold ; two days later he had headache
and fever, and the typhus eruption followed in due course. In that instance

the poison had no doubt ah-eady been received, and the relation between the

chill and the typhus was one of mere coincidence. But it is quite possible

that long-continued exposure to cold and wet may render a person more sus-

ceptible than he had been before.

Typhus may occur in persons at all ages, from one month to eighty-four

years old. The quinquennial period at which the disease is most common
is from fifteen to twenty ; one-half of the cases admitted into the London
Fever Hospital have been in patients from ten to thirty. The propor-

tion of males to females among typhus patients scarcely differs from that

in the population generally.

I have already remarked that typhus j)rotects against the subsequent
action of its own contagion. A second attack of this disease is indeed as rare

as one of smallpox ; far more so than a second attack of measles or scarlet

fever. It does, however, sometimes occur, and there was a notable instance

of it in the case of Murchison himself, the interval between the attacks

being ten years. That writer knew of two other physicians who contracted

this form of fever twice, and in one of them it proved fatal on the second
occasion. A very remarkable fact, for which he vouches and of which he
saw at least six examples, is that during an epidemic, a person exposed to

the poison may have what apj^ears to be an abortive typhus fever, malaise,

dry tongue, and even slight dehrium, but no distinct rash ; may recover,

sometimes after exactly fourteen days, and then a few weeks later may go
through a regular attack attended with the characteristic eruption.

Such a " typMsation a jpetite dose" in fact, seems to afford no protection

whatever.

There appears to be no evidence whatever that typhus is related to any
of the contagious fevers to which the lower animals are subject, although it

was at one time imagined that the " cattle plague " might be an equivalent

disease. Mosler injected fresh blood from patients with typhus iuto the

veins of dogs, without any result. Ziilzer, however, has since been more
successful ; his injections were made upon rabbits, and he found that when
the blood was taken while the disease was at its height those animals died

in two or three days, but not if the crisis had been passed.

Diagnosis.—This is seldom, if ever, doubtful when one has an oppor-
tunity of watching a case throughout its whole course ; but there may be
great difficulty in forming an opinion upon a single visit, or if the patient

is brought to a hospital a day or two before his death. At the commence-
ment of the disease, what suggests the correct view of its nature is generally

the fact that there has been exp>osure to the specific contagion, or at least

that cases have already occurred in the neighbourhood. Otherwise it 'could

scarcely be distinguished from smallpox and the other exanthemata, and
not at all from enteric or relapsing fever, some cases of which begin
exactly in the same way. As a rule all uncertainty is removed by the deve-

lopment of the eruption, but sometimes, and es23ecially in children, it is by
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no means easy to say whether this may not be measles rather than typhus.

Lebert mates a point of the harassing cough which belongs to the former

complaint, whereas the bronchitis of fever seldom causes the patient much
inconvenience. Certain cases which are commonly classed under purpura

might also be sometimes mistaken for typhus ; they are attended with erup-

tions which rapidly became petechial, and with much febrile disturbance

;

and they no doubt depend upon blood-poisoning, the exact nature of which

however, is not yet understood. Lastly, the copaiba rash has been mistaken

for typhus, as in an instance alluded to by Dr Hudson, of Dublin.

But it sometimes happens that the mulberry eruption is not so distinct

.as to be conclusive, or it may even be altogether absent. An error which it

is very important to avoid is that of taking for cases of this kind those in

which the disease is really an acute pneumonia or an acute meningitis.

As regards pneumonia, although the mistake was formerly very common,
.and although Murchison says he has seen many instances sent to the

London Fever Hospital for typhus, I believe that the existence of this disease

when its symptoms are such as could be confounded with those of a specific

^
fever, can always be discovered by auscultation, which no careful physician

would omit before giving a diagnosis of typhus in a patient without eruption.

But it may still be a question whether the pulmonary inflammation is or

is not a primary disease. Murchison says that those cases of pneumonia
in which the apex of the lung is first affected are particularly apt to

be unattended with local symptoms, and to assume the mask of a

"typhoid" condition. He remarks that i£ the temperature should reach

or exceed 104° after the fourth day of illness the pneumonia is probably

secondary.

The distinction between meningitis and typhus is one of far greater diffi-

43ulty. " Among the symptoms which point to the former disease are an
anxious and pained, or wild and defiant expression of face, intensity of head-

ache, the concurrence of headache with delirium (for in fever pain almost

always ceases before delirium sets in), the presence of convulsions early in

the case, and the repeated occurrence of vomiting.

Several further questions arise in the diagnosis of cases which come
under observation at a time when the patient is comatose and with

"typhoid" symptoms already fully developed. Pyaemia may be mistaken

for typhus under such circumstances, or if thei'e be erysipelas, jaundice, or

delirium tremens, one may be unable to say whether these diseases are com-
plications of fever or altogether independent of it. In tropical climates

there may be great difficulty in distinguishing severe forms of malarial fever

from typhus. And in any part of the world it may be altogether impossible

to tell typhus from enteric fever if the duration of the patient's illness

should be unknown. In persons advanced in years, a mere bronchitis is

sometimes attended with a dry brown tongue, stupor, and other "typhoid"
symptoms, the real cause of which may be overlooked.

But the condition which is most apt to be mistaken for typhus at this

,stage is uraemia, dependent upon chronic disease of the kidneys. Mur-
chison says that patients have often been sent to the London Fever

Hospital whose symptoms Avere all of renal origin ; and at Guy's Hospital

in former years the doubts with regard to such cases have sometimes never

been entirely cleared up. Conversely, in 1865, a man who was in a surgical

ward for stricture became feverish and drowsy, and his illness was attributed

to an ascending nephritis until a mulberry rash was discovered upon him
;

he died, and the kidneys were found to be healthy. It must be borne in

mind that the existence of a chronic renal affection, when established by
post-mortem examination, affords no proof that typhus was not also present.

According to Murchison, however, the thermometer generally affords a suffi-
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cient means of diagnosis ; tlie temperature is at or below the normal in cases

of Bright's disease, unless complicated with, an acute inflammation.

Prognosis.—It is veiy important to remember that the prognosis in

typhus must be based upon a variety of considerations, apart from or in

addition to the mere severity of the symptoms. Chief among these is the
age of the patient. The older he is, the greater in this disease is the danger.
In children it seems never to be fatal except by some complication. Mur-
cLison found that at the London Fever Hospital, the average death-rate for

all ages being from 15 to 19 per cent., the rate in persons above thirty was
35'39 per cent., in those above forty it was 4348 per cent., in those above
fifty it was 53"87 j^er cent,, in those above sixty it was 67"04 per cent.

Again, typhus is especially apt to terminate fatally in persons who have
been intemperate, who have suffered severely from gout, who have been ex-

hausted by fatigue of body or mind, or who have been suffering from
privation of food or from severe mental depression. The greater frequency
with which these various conditions occur among adult males, as compared
with females, is probably the reason why the mortality is higher in them

;

among children between five and fifteen it is lower in boys than in girls.

Patients who have gone on struggling against the disease during the first

few days often do badly ; having exhausted theii" muscular power, they
become raj^idly prostrate.

With regard to the prognostic significance of particular symptoms, I

need add but little to Avhat has ali-eady been incidentally stated. Mur-
chison remarks that a presentiment of death is a very unfavorable, but not
necessarily a fatal indication. The danger in a given case is generally best

measured by the intensity of the cerebral disturbance and by the degree of

prostration ; the earlier the date at which severe symptoms are present, the
worse is the prospect. Sleeplessness continued throughout several days is

of evil omen. A very abundant rash is usually a bad sign, especially if the

spots are dark and rapidly become petechial. A pulse over 120 is always a
serious matter in an adult ; and when it exceeds 150 death is almost certain

to occur. Relaxation of the sphincters before the tenth day is unfavorable

;

but towards the end of the second week it is not uncommon in severe cases,

which may nevertheless do well. A " typhoid " state, with dry, brown tongue,
sordes, and subsultus, is observed in many patients who recover. Indeed,

even in what appear to be the worst cases, one should hardly ever despair.

Great lividity of the face and limbs and coldness of the distal parts of the

body with profuse sweating are among the most threatening symptoms.

Treatment.—^We as yet know of no means of arresting the course of

typhus, or of bringing it to a uniformly favorable termination; but a great

deal maybe done to increase the chance of a patient's recovery, and many of

the most painful and distressing symptoms may be alleviated or checked.

Murchison cites observations made both at Philadelphia and at Belfast, from
which it appears that the death-rate from this disease was gi'eater in pro-

portion to the duration of the fever before admission into hospital.*

* It must not be supposed that neglect of medical assistance was the sole, even if it was
tlie principal cause of the varying mortality in question; in mauy instances a fatal issue

was doubtless the direct result of removing the patient at an advanced stage, whereas at an
earlier period, it might have done him no injury. Murchison says he has repeatedly known
patients die from exhaustion caused by their being carried for several miles in a shaking

vehicle. But that, with pro]3er precautious, a moderate journey may be effected without

risk appears from the fact that, among a number of patients admitted iiito the London
Fever Hospital from the immediate neighbourhood, the death-rate was during five years

almost exactly the same as among those brouglit from the distant parish of St George's-in-

the-East.
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When typhus attacks a person in comfortable circumstances, he may be
safely left at home, provided that his apartment is spacious and well-venti-

lated, and that he can be properly nursed. But those who are poor should
at once be carried to a hospital. The establishment of special institutions for

the rece];)tion of fever cases dates from, the 'commencement of the present
century ; but so recently as 1842 many London physicians, among whom was
Eichard Bright, were in favour of mixing such cases with others in general
wards, rather than of setting apart special wards for them, or of collecting

them in buildings devoted to that particular purpose. However, so far as

typhus is concerned (and the same may be said of relapsing fever) this was
certainly a mistake. For (1) it has now been proved by experience that if a
sufficient cubic space of 2000 feet be allowed, and if ventilation be well

attended to, the death-rate is not greater among tyj)hus cases accumulated
in the same ward than when they are scattered. (2) In every hospital in

London where such cases have been placed in general wards there have been
terrible examples of the spread of fever to other patients. To cite but a
single instance : in 1862 one or two cases of typhus were admitted into one
of the large medical wards in Gruy's Hospital; seven other patients took
the disease, and five of them died. What makes the argument stronger is

that in a large proportion of medical cases, particularly in those of Bright's

disease and of diabetes, the risk of a fatal termination, if typhus should be
caught, is very much greater than among healthy persons. Moreover, the
free ventilation, which is the chief condition of safety under such circum-
stances, is directly prejudicial to persons suffering from pulmonary com-
plaints. It would be infinitely better to admit smallpox cases into a general
ward than those of typhus, because protection against the former disease

could easily be given by a general vaccination. Murchisou has shown that

the proportion of cases of typhus which have arisen at the London Fever
Hospital, in comparison with the number of cases admitted, has been far

less than in the general hospitals of the metropolis, (3) So far as medical
men and nurses are concerned, the danger of the extension of typhus may be
greatly reduced by retaining for as long a period as possible the services of

those who have once passed through the disease, and by invariably selecting

persons under thirty, for all vacancies that may arise. Every large town
ought to have a fever hospital, capable of enlargement during an epidemic
by the erection of temporary buildings of iron or wood. All general

hospitals should have one or more separate fever wards.

A patient suffering from typhus should be placed upon a spring bed, or
upon a hair mattress, with not too many bedclothes. The temperature of
the ward or room should not exceed 60°. After the first few days he should
not be allowed to get up even to pass his excreta. It is important that his

nurse should be strong enough to hft him up in bed when necessary. From
time to time he should be turned over to one side or the other, and kept from
rolling back by pillows.

Food.—A nourishing diet is of the highest importance. Dr Grraves, of

Dublin, desired, as his own future epitaph, the testimony "He fed fevers;"
and it is to typhus rather than to any other fever that this is applicable. So
long as the patient can be tempted with food, it is important to vary it as

much as possible. Besides milk, eggs, and beef-tea, he may have broth made
of mutton, veal, or chicken, meat-juices and extracts, jellies, custards, blanc-

mange of isinglass or ground rice, white wine-whey, &c. ; and vermicelli may
be given in the beef-tea, small pieces of bread or toast in the broth, and
arrowroot in the milk.

For beverages he may be allowed to choose among barley-water, toast-

and-water, lemonade, tamarind-water, currant-water, effervescing drinks, and
cold weak tea. Murchison recommends that he should drink often, in order
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to keep up free excretion by tlie kidneys, but he must only take a small
quantity at a time. Before many days have passed, however, he acquires a
distaste for everything but cold water It is then essential that food should
be pressed upon him and administered at regular intervals of from one to
three hours ; to give it more often than this is, according to Murchisou, inju-

rious rather than useful. If he be drowsy he should be roused for the pur-
pose, and this can generally be done without seriously disturbing him ; but
if he should be sleeping quietly after having been very restless, the interval
may sometimes be a little lengthened. It is, however, of great consequence
that his strength should not be allowed to run down at' night or during the
early morning, when the risk of exhaustion is always greatest. When, as is

often the case, he clenches his teeth and obstinately refuses food, it must
either be introduced into the stomach by means of a tube passed through
the nostril or else injected by the rectum. When there is obstinate vomiting,
the latter is the only plan that can be had recourse to.

Stimulants.—In many cases the administration of alcohol is a very
important part of the treatment. Whether it should be regarded as a food
or as a drug is still a question. The former view, in which I for my own part
concur, is held by Buchanan ; the latter was held by Murchison. But as to
the practical rules for its use there is at present very little difference of
opinion. All observers are agreed that alcohol seldom need be given to
children, that it is almost always required for patients over forty, and that
persons whose habits have been intemj^erate must have it earlier and in

lai-ger quantities than others. The state of the heart affords the best indi-

cation ; the necessity for stimulants is greater in proportion as the cardiac
impulse is feeble, and as the radial pulse is rapid, compressible, or, above all,

irregular. The propriety of continuing to give alcohol may often be deter-
mined by its effect on the heart's action. If the pulse becomes quicker than
when the patient was taking none, it is likely to do harm ; if slower, it may be
expected to do good. It is most needed during the second week ; very seldom
before the appearance of the mulberry rash. Low muttering delirium is often
controlled by stimulants, a dry, brown tongue becomes moist, and other
" typhoid " sym^rtoms become less marked. On the other hand severe throb-
bing headache and violent maniacal excitement are often aggravated. A
burning, dry skin is so far a reason for withholding alcohol

;
profuse perspi-

ration, especially if the limbs are cold, calls for an increased supply. As a
rule it should not be given when the urine although scanty is of low specific

gravity, or when there is suppression of the renal function.
Probably there is no direct advantage in employing one alcoholic liquor

3'ather than another. Some observers prefer brandy or whisky, others port
wine ; Buchanan speaks highly of beer. The amount must vary with the
urgency of the symptoms. Murchison thought that it was very rarely
necessary to give more than eight ounces of brandy in the twenty-four
hours, but some physicians order as much as twenty ounces. Of port wine
as much as a bottle may be taken with advantage by patients who are
desperately ill. But only small doses should be allowed at a time, re-

peated very frequently, at intervals of an hour or two ; and when the daily
quantity is very considerable, the fact that milk mixes with brandy much,
better than with wine is an important reason for preferring it. When there
is^ great prostration with cold sweats, hot brandy or whisky punch, or hot
wine-whey, is recommended by Murchison. At Guy's Hospital it has
of late been the fashion with house-physicians to inject stimulants under
the skin in such cases. • The practice was I believe first suggested by Ziilzer.
Thu-ty or forty drops of brandy, or of the spirit of sulphuric ether, may be
-administered in this manner. Ether, carbonate of ammonia, camphor,
or musk may also be given by the mouth.
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Treatment of symptoms.—The pyrexia itself seldom requires dii'ect treat-

ment iia typhus. So far as I know the routine use of cold Laths has not yet
been sufficiently tested in this disease to prove its value. Murchison satis-

fied himself that quinine in large doses of ten or twenty grains, although it

lowers the temperature by three or four degrees for twelve or eighteen hours
does no real good. Only in exceptional cases, when at the crisis the thermo-
meter was rising instead of falling, did it seem to him to be sometimes in-

strumental in saving life. The medicine usually given at the London Fever
Hospital apj)ears to be dilute hydrochloric acid, in doses of twenty minims,
with a little syrup and tincture of orange. Murchison says that he has
often "observed the tongue become moist, and a marked improvement
follow the commencement of the acid treatment, at whatever stage it was
tried." When there is insatiable thirst he recommends a very weak infusion
of cascarilla or quassia.

The early headache, which is often a very distressing symptom, may
sometimes be checked by an emetic. When the patient is young and robust
there is no objection to applying three or four leeches to the temples, and
they frequently give complete and permanent relief. Or the hair may be
cut, and the head be covered with a bag of ice, or a tubular cap through
which cold water is running. In other cases a blister to the forehead is of
service; or hot fomentations, as recommended by Oraves, maybe employed,.
especially in old or debilitated subjects.

But in many instances it is advisable to prescribe opium for the relief

of headache, particularly when it is accompanied by an inability to sleep.

Murchison says that sleeplessness at any stage of tyj^hus, if it continues for
two or three nights, is of itself sufficient to kill ; and that whenever it lasts

for thirty-six hours it should always be combated by medicine. During the
fiTst week one may almost always give fifteen minims of Battley's liquor opii

or a quarter of a grain of morphia at night, following this if necessary by
another half dose two hours later. But at more advanced j)eriods of the
disease there is often danger in prescribing these drugs. When the patient
is in a state of maniacal delirium, Murchison recommends chloral hydrate
in a dose of twenty grains, which may be once repeated should the
fii'st dose not succeed. If this treatment fails, recourse must be had tO'

opium, with which antimony may often be combmed, as suggested by
G-raves. The chloral hydrate may also be given in some cases in which the
delirium is low and muttering or like that of alcoholic origin ; but when the
heart's action is feeble or irregular it sometimes does harm. Murchison
then used to prefer opium, prescribing it in conjunction with tincture

of digitalis and sulphuric ether. Other drugs which are more or less useful
are bromide of potassium, the extract of Indian hemp, and the tincture of
hyoscyamus or of belladonna. They must each be given in rather lai'ge doses
to do any good.

When profound stupor appears to threaten the patient's life Mur-
chison advised that a cupful of strong coffee should be given every three or
four hours. He also thought it important to use dry cupping to the loins,.

and to apply mustard poultices, or flannels wrung out of hot water and
covered with mackintosh, especially when the urine was scanty and albumi-
nous. And he believed that he had saved some cases by blistering the scalp

with a piece of lint soaked in strong liquor ammoniae, and applied for five or
six minutes under oiled silk. Should high fever accompany coma, cold affu-

sion to the head may sometimes be employed with great advantage. .

For the pulmonary complications of typhus, ammonia is the chief remedy.
But in some cases turpentine is said to be even more decidedly effectual ; it

is given in doses of fifteen minims every three hours. Mustard poultices-

should also be applied to the back and sides of the chest.
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For inflammatory swellings, usually in the parotid region, botli Murchison

and Buchanan recommend the application of a blister at an early stage, as

sometimes appearing to prevent the occurrence of suppuration. When an
incision is required it should he made early.

After the subsidence of the pyrexia the patient should be kept upon a

restricted diet for the first two days ; but upon the third day, if the tongue

be clean, he may have a little boiled fish or chicten or the lean part of a

chop. If wine or brandy has been given, beer should be substituted while

the case is still under treatment, so that there may be no excuse for carrying

on the habit of tippling when health is restored.



RELAPSING FEYBR

History of its distinction from Typhus—Its occurrence in Epidemics—Course

of Relapsing Fever—Occasional mortality, direct or indirect—The spirillum—Ifode of contagion—Famine as a predisposing cause—Diagnosis—
Treatment

We shall hereafter find that the differentiation of enteric fever from
typhus was brought about by a long series of researches which occupied all

the first half of the present century. During the same period a third fever

also was discovered which is generally known as Relapsing Fever, from its

regularly consisting of two or more attacks separated by intervals of

apyrexia. *

According to Murchison, the distinction between this affection and
typhus was first drawn in Ireland in 1826, when they both prevailed at the

same time ; but there is evidence that it also fonned part of the epidemic of

1817-19, and even of several earlier Irish epidemics, as far back as one
recorded by Rutty as having occurred in 1739. Being comparatively seldom
fatal, and being of much shorter duration than typhus, it was in 1826
regarded as a mild variety of that disease. But in the year 1842, when it

next appeared, Dr Henderson, of Edinburgh, brought forward good grounds
for believing that it was a distinct fever and due to a different poison.

The same view was strongly upheld by Jenner in 1849-51. The argu-
m.ents used by, these writers were chiefly three. 1. That the symptoms
and course of the two diseases were different. 2. That even when they pre-
vailed together in the same town, one could never be traced to infection

from the other. 3. That neither of them afforded protection against a sub-
sequent attack of the other. To these arguments may now be added the
fact that in relapsing fever the blood always contains a microscopic organism,
a spirillum or spirochseta, which is absent in typhus. But although the
doctrine in question is at the present time universally accepted as true, the
evidence adduced under the second and the third heads appears to have
been somewhat weakened by the investigations which have been made since
the publication of Henderson's and Jenner's papers. For whereas they
maintained that cases of relaj)sing fever were not proved to come from the
same houses or families as those of typhus, Murchison has shown from
the later records of the London Fever Hospital that exceptions to this rule
sometimes occur, and moreover that in certain narrow streets or courts, it is

no uncommon thing for typhus fever gradually to replace relapsing fever in
the course of some months. Again, since it has been ascertained that the
same individual often has relapsing fever more than once, the fact that this
disease does not protect against typhus has lost its significance. But in
the opposite direction it has still been thought that there is an immunity.
Br Steele, of Glasgow, in 1847, remarked that persons who had previously
suffered from typhus were not attacked by relapsing fever ; and the same
thing is said to have been noticed recently in epidemics at St. Petersburg
and at Breslau. Dr Henderson, however, related six cases in which typhus
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occurred first and relapsing fever afterwards ; and Murcliison says fhat

of thirty-one persons who contracted relajDsing fever in the London Fever

Hospital in 1868-9 no fewer than thirteen were known to have had typhus.

Lastly, Lebert draws attention to the fact that in his cases of typhus, among
those who had already passed through relapsing fever, the mortality was only

half as great as in the population generally. Do these facts indicate that

after all there is between the two diseases some connexion, the nature of which

is at present not understood ?

At the beginning of the great epidemic of 1847-8, and also in 1851, it

was particularly noticed, both in London and in other large towns of GTreat

Britain, that the chief patients were destitute Irish, many of whom had
recently left their own country ; aftei-wards the English or the Scotch were

attacked. Whether in 1842 the disease was derived from Ireland is not

clear. The latest epidemic, that of 1868-71, seems to have had its origin in

the east of Europe. There is reason to believe that in 1848 relapsing fever

had prevailed in Upper Silesia. "With this exception it is not known to

have ever existed on the Continent of Europe, until in 1863 it was observed

in Odessa, and in 1864 at St. Petersburg. Next, in 1867, it broke out for

the second time in Silesia, and in the following year it prevailed in Berlin

and in other German towns, as well as in Breslau. In 1868 it reaj)peared

in England. The first case, that of a woman of Irish birth who had been

for several years in London, was brought into the Eever Hospital on July

4th. Four days later, another case occurred in the person of a Polish Jewess,

who could speak no English ; she came from a house about a quai'ter of a

mile distant from that in which the former patient resided. From the same
house, on the same day, a Polish family was admitted consisting of father,

mother, and child ; they, however, were merely in a state of extreme pros-

tration, having no fever then upon them. Three weeks later there arrived

from the house next adjacent, a girl who had lived all her life in the me-
tropolis. The only other persons who are known to have been attacked in

London in that year were eight G-erman Jews ; they all were admitted into

the Dalston German Hospital. But in October, a severe outbreak occurred

at Tredegar in South Wales. In the autumn of 1869 relapsing fever

became epidemic in several of the large cities of England; in London the

disease reached its height in December of that year, and then gradually

declined until June, 1871, when it finally disappeared. In Breslau it was
again epidemic in 1872-3. I think there can hardly be any doubt that the

Poles admitted into the Fever Hospital in 1868 had either directly intro-

duced the contagion from their own country, or perhaps had received it in a

letter or in a parcel, or had derived it from other Poles or Gennans who had
themselves so received it or brought it with them from the Continent. In

a city like London one can but seldom expect to trace such events to their

sources, and it is instructive to observe that the disease did not spread then

until a year later, although it had in the meantime broken out in a remote

part of Wales. In September, 1869, it appeared at Philadelphia, and in

November at New York. The patients were chiefly poor Irish or Germans,

and it seems to be almost certain that the contagion was imported from
Europe, although its origin could not be discovered. On two or three fonner

occasions it had been introduced into the very same cities by Irish emigrants,

but it never showed any tendency to spread among the American popula-

tion. '

With regard to the occurrence of relapsing fever in Africa and in Asia,

our information is still veiy imperfect. Griesinger observed it in Egypt in

1851. There is reason to believe that it has repeatedly prevailed in India.

The latest epidemic thei'e, that of 1877 at Bombay, was carefully studied

by Dr Vandyke Carter (' Med.-Chir. Trans.,' vol. Ixi).
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Course.—The iDeriod of incubation for this disease appears to be very
variable; Mnrohison says that it sometimes breaks out immediately after

exposure to its exciting cause, sometimes not until from two to fourteen days
have elapsed. During the interval, no symptoms whatever are present ; only

in some very exceptional cases is thei'e malaise, with a little loss of appetite

for a few hours, or a day or two, before the beginning of the attack. This
generally takes place with remarkable suddenness. The patient, while
engaged as usual during the day, or perhaps on first waking in the morn-
ing, is seized with chilliness or with rigors ; his head aches, he feels giddy,

he has pains in the back and limbs. In a short time his skin becomes
burning hot. All his complaints grow rapidly worse ; he at once takes to

bed, and he often seeks admission into an hospital on the first or the second
day. One of the distinctions from typhus is that it is giddiness rather than
prostration which prevents his keeping about. He is sometimes able to walk
to the hospital two or three days after the seizure.

The thermometer indicates a very rapid rise of temperature. This
begins even before the rigor, and within twelve or twenty-four hours it

reaches 104° or 106°. The pulse, too, becomes quickened much earlier than
in typhus ; it is scarcely ever found below 110, and not infrequently it

reaches 140 on the second day. The tongue is moist and covered with a
white or yellowish fur. There is great thirst. Appetite is generally want-
ing, but sometimes it remains good, or even voracious, the patient being
able to take solid food without any harm resulting. In some cases, how-
ever, there is much nausea, and even vomiting of a green, bile-stained fluid.

Pain, with tenderness on pressure, is often present in the epigastric and the

hypochondriac regions of the abdomen. By percussion one may make out
some, increased dulness of the liver ; the spleen usually becomes very

decidedly enlarged, so that its edge reaches far below the costal cartilages.

Jaundice often occurs on or after the third or the fourth day ; in some
epidemics it has been observed in one of every four or five cases, but
generally not oftener than in one of eleven or twelve. It is now and
then very bright, and the urine may be loaded with bile pigment ; but the

faeces appear always to remain of a dark colour.

The face is flushed and the eyes are injected in relapsing fever, but the

countenance is not usually dusky, nor is the expression stupid and confused
as in typhus. As a rule, there is no eruption upon the skin ; but several

observers have noticed a roseola in certain exceptional cases. Murchison,
-who met with this in eight out of about six hundred cases, says that the rash
consisted of small spots, or of a reddish mottling, sometimes resembling
measles, but more often undistinguishable from typhus at an early

stage
;

yet always disappearing under pressure, and fading after a few
hours or within three or four days at the latest. It came out sometimes
during the first attack, sometimes in the relapse ; and either as early as the

third day, or immediately before the crisis. Petechiae are not uncommonly
present ; no doubt fleabites have frequently been taken for them, but
Murchison says that this is certainly not always the case, for large numbers
of them may come out in a single night after the patient's admission into

hospital. The surface of the body often remains very dry, but some-
times on the second or third day there is profuse sweating which may last

for hours without in any way relieving the other symptoms of the disease.

Sudamina may be developed in large numbers ; I suppose that they are the

cause of the marked desquamation of cuticle which frequently occurs at a
later period.

When relapsing fever occurs in a pregnant woman, gestation is almost
invariably brought to an end, whatever may be its period ; but it is curious

that the abortion or miscarriage is not seldom delayed until the relapse.
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The child, if not stillborn, survives only a few hours. There is, in these

points, a marked contrast with what occurs in typhus.

In the regular course of the disease, the patient's condition undergoes
but little alteration after the first day or two, for about a week. The tem-

perature and the pulse remaia high, oscillating upsvards and downwards a

little at one part of the day or another, the pulse-rate sometimes reaching-

150, 160, or even 180. The patient continues to suffer from severe headache,

often of a throbbing character, and from intense jmins in tbe muscles and.

joints, much increased by movement. Murchison remarks that relapsing

fever is altogether attended with far more sufferiag than typhus
;
persons

who have passed through both diseases invariably look back upon the former
as the worse to bear. Reasons for this are that sleeplessness is almost

always a marked symptom, and that the mind generally remains clear,

although there may be a little delirium towards the end of the attack.

It is generally on the fifth or the seventh day that a sudden subsidence

of the fever occui's, constituting the most remarkable instance of a crisis

with which we are acquainted. Sometimes, however, this takes place as

early as the third day, sometimes not until the tenth. Just before it,

the fever often reaches its acme, touching a point higher than at any previous

time ; there may even be a rapid rise through as many as 4°. In some
exceptional instances a maniacal delirium suddenly comes on at this time,

the patient screaming and struggling violently, and passing his evacua-

tions under him, but within a quarter of an hour becoming again calm
and having no recollection of what has occurred. In other cases the crisis is

said to be ushered in by epistaxis, diarrhoea, or the catamenia. But, as a
rule, what characterises it is the occurrence of profuse sweating. The
change is wonderfully complete. In the course of a few hours the tempera-

ture becomes normal, or even lower than normal, having fallen j)robably

8° or 10° without a break ; Murchison cites one case in which there was a

range of 13° in six hours, and another in which the difference amounted to

14*4° in twelve hours. At the same time, the pulse di'ops from 120 or

more to about 70, the tongue becomes clean, and the patient loses all his

pains. Lebert remarks that the period from evening to morning is that at

which the crisis is most apt to occur. Litten has pointed out that it is

sometimes preceded by a jjseudo-crisis, the temperature falling below nonnal,.

but within twenty-four hours rising to as high a point as before, again to

fall on the following day.

During the interval which follows, the patient feels perfectly well. At
first he is rather languid and exhausted ; but his aj)petite is good, he quickly

regains his strength, he gets up and walks about, he may insist upon
leaving the hospital, and may even retui-n to work. His temperature for

two or three days is almost always lower than in health ; but afterwards it

becomes normal. On the other hand, the pulse is at first rather above the

natural standand ; but at a later period it is often remarkably infrequent,

perhaps not more than 44 or 50. Murchison remarks that in such cases

it may rise to over 100 when the patient assumes the erect position.

In exceptional cases this apparent convalescence is in reality the

end of the disease. But, as a rule, it is abruptly terminated, when it has

lasted seven days, by a sudden reappearance of all the symptoms which

had belonged to the fii'st attack. Sir Robert Christison related a striking

anecdote in reference to his colleague, Dr Hughes Bennett, who took relapsing

fever at the commencement of the epidemic of 1843, when its characters

were known only by the older members of the profession. " When he had
detailed to me his case," being then supposed to be convalescent, "I
told him he had sustained an attack of my old acquaintance . . . whose

face I had not seen for a good many years ; that he was not yet done with
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it, and that lie would have anotlier attack, commencing with rigor, on the

fourteenth day" (of the disease). "Dr Bennett, surprised—I will not say

incredulous—replied that the relapse had no time to lose, as there were
only three or four hours of the fourteenth day to run. It did, indeed, lose

no time, for I must have scarcely reached home from his house before the

rigor set in with violence." Sometimes, however, instead of occurring on
the seventh day of the interval, the relapse begins on the second, or the

third, or the fifth day ; sometimes it is postponed for several days, and
even as late as the twenty-fifth day. Lebert says that it usually sets in at

night.

This second attack is generally shorter than the first one, lasting three

days, or not more than one or two, but sometimes it is prolonged to five

days, or even to as many as seven or eight. Both in the details of their

symptoms and in their severity the two attacks may resemble one another
exactly, but in some patients the relapse is the worse, especially when the

original attack was very mild ; in others it is by far the less severe of the
two, and it may be so slight as almost to escape notice, being indicated only

by a trifling malaise with a little elevation of pulse and of temperature.
When it is well marked, it ends in a sudden crisis, just like the former one.

Recovery.—The patient now generally passes on to a permanent recovery,

but sometimes there is a third attack, which begins between the twenty-first

and the twenty-fourth days of the disease ; it is almost always very mild, and
seldom lasts more than forty-eight hours. There may even be a fourth or a
fifth attack. In any case convalescence after relapsing fever is slow, as com-
pared, for example, with that after typhus. The patient is a long time in

regaining his strength. JSTotwithstanding that the duration of the disease

up to the second crisis is only about eighteen days, he is seldom able to

return to work within six weeks.
I have already remarked that relapsing fever seems to confer little or no

immunity from subsequent attacks. All writers record instances in which
persons have taken the disease two, or even three, times in the same
epidemic.

Fatal event.—It is only in exceptional cases that relapsing fever proves
fatal. Murchison states that in this country the mortality has been 4"03

per cent. In Bombay, however, Dr Vandyke Carter estimated it at 10 per
cent. In persons advanced in years the disease is decidedly more dangerous
than in younger persons. One way in which death may occur is by sudden
collapse. At and after the crisis the pulse is often very feeble, small, or irre-

gular ; there may even be a temporary impairment of the first sound of the
heart and of its impulse. These symptoms usually soon disappear, but the
liability to their occurrence probably affords some explanation of the fact

that a patient who may have had a mild attack, and who may have appeared
to be doing perfectly well, is now and then found to become pulseless, cold,

livid, and unconscious, and dies in a few hours. This sometimes takes
place at about the period of the first crisis, but sometimes during the
interval. In three such cases, observed by Murchison, the heart was
found fatty and dilated. Another mode of death is by suppression of urine
leading to convulsions and other cerebral symptoms. In some instances of
this kind, recorded by Dr Henderson as far back as 1843, Dr Maclagan dis-

covered urea not only in the blood, but also in fluid from the cerebral ven-
tricles. It is probable that on post-mortem examination the kidneys would
be found to be in a state of chronic disease, and that albuminuria would have
been present at an earlier stage of the attack, but the urine not seldom
contains albumen, and even blood, in relapsing fever, without any serious

consequences resulting. Again, there is a variety of the disease attended
with typhoid symptoms, and invariably accompanied by jaundice, which
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often terminates fatally: this Griesinger described under the name of
" bilious typhoid " as a distinct form of fever. In it the interval is imper-

fectly marked, the jjyrexia running on more or less continuously from the first

attack to the second. As, however, Heydenreich, in St Petersburg, and
Carter, at Bombay, have each shown that the spirillum was present in cases

of this kind, we may now safely follow Murchison in rejecting G-rie-

singer's view with regard to them. Among his symptoms are haemorrhages

into the skin and from various mucous surfaces, including that of the stomach,

so that the vomited matters may be black, like those of yellow fever.

There is little to be said about the state of the organs in the cases of

relapsing fever which prove directly fatal. The spleen, if death occurs

during the attack, is greatly enlarged, more so than in either typhus or

enteric fever. Kiittner is said to have found this organ four and a half

pounds in weight. It is often, but not always, soft. Infarctions are some-
times seen in it. In the one case which came to an autopsy at Guy's
Hospital during the epidemic of 1869-71, the sj^leen, which weighed fifteen

ounces, had a remarkable appearance. It contained a number of small

yellow softened patches or abscesses, the largest being of the size of a horse-

bean, which seemed to follow the branchings of minute veins. Dr Moxon
could discover no thrombi in any of the vessels, even with the aid of

the microscope. Very similar appearances have been described by Litten

as having been observed at Breslau in the epidemic of 1872-3. As a rule,

the kidneys are gorged and swollen, and the epithelium in the renal

tubules is in a state of cloudy swelling.

In other cases, however, relapsing fever proves fatal indirectly, through
some secondary lesion arising as a complication. Thus pneumonia has

in certain epidemics been of rather frequent occurrence, as, for example,

at Breslau in 1872-73. Lebert says that it was generally double, that it

occurred chiefly in those who had been intemperate, and that it sometimes
set in during the attack, sometimes in the relapse. It has been known to

lead to pulmonary gangrene. Bronchitis is commonly present, but it is

seldom severe. In St Petersburg hsemorrhagic pachymeningitis is said to have
been observed. The spleen has sometimes ruptured, discharging a quan-
tity of blood into the peritoneal cavity, and causing death by rapid collapse.

In other instances an infarction in this organ has broken down and set

up a fatal peritonitis or pleurisy. Another cause of peritonitis may be
dysenteiy, which has been a frequent and a very dangerous complication in

some epidemics. The occurrence of abortion is sometimes fatal by profuse

hsemorrhage, or by raj)id sinking. Inflammatory swellings or " buboes " in

the parotid I'egions or in the groins are said to have been often the cause of

death at St Petersburg, but in England they appear to have been more
frequent in cases which recovered.

Sequelcs.—The disease sometimes leaves troubles behind. Severe arti-

cular pains often continue during convalescence, and effusion into the knee-

or ankle-joint has now and then been seen.

Another affection, which sometimes does not set in for several days,

weeks, or even months after the subsidence of the fever is a form of

ophthalmia. This is described as beginning with an amaurotic stage, in

which the retina, or perhaps the choroid, is alone attacked ; afterwards, in

what is termed the second or inflammatory stage, when the more superficial

structures are involved, there is intense pain in and around the eye. It

fortunately seldom happens that both eyes are affected, for recoveiy is always
tedious, and there is sometimes permanent loss of vision.

Origin and spread.—In reference to the setiology of relapsing fever

the first question is as to the significance of the minute organisms
which arc present in the blood, and which were originally described
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by the late Dr Obeniieiei-, of Berlin, in 1873, although, he had observed

them as far back as 1868. They are commonly spoken of as spirilla,

but the technical term for them is strictly spiroclicetce, for Ehrenberg
in 1833 distinguished two genera of scJdzomycetce under these names,
the difference between them being that the spirochseta possesses a flexi-

bility which is wanting to the spirillum proper. It seems to be doubtful

whether the foiin found in relapsing fever is identical with that which had
previously been observed in water containing decaying vegetable matters

and in the saliva of healthy persons. Dr Vandyke Carter, at any rate, says

that the dimensions of an organism of this kind which he met with in the

water of a tank at Bombay were much larger than those^ taken from his

fever patients (' Med.-Chir. Trans.,' vol. Ixi). Provisionally we may leave to

the former Ehrenberg' s name of S. plicatilis, distinguishing the latter as

8. Ohermeieri.

Its ordinary appearance is that of a delicate, homogeneous, spii-ally-

twisted filament ; its length is from ^-oos '^'^ sho ^^ ^^ inch, or equal to from
one and a half to six times the diameter or a red blood-disc. It is never

still, and its motion is compounded of a rotation on the long axis, a pro-

gression forwards or backwards, and a lashing movement, which lengthens

it out and causes the twist for the time almost to disappear.

All observers admit that the presence of the spirochsetse is coincident

with the attacks of relapsing fever, and that during the interval or intervals

it cannot be detected. Birch-Hirschfeld, indeed, once found it for two days

after the second crisis, and several writers, including Litten, have stated

that it is seldom to be seen during the first two or three days of the disease.

But Heydenreich, of St Petersburg, who has since made what seems to

have been a careful series of investigations, declares that while it appears

before the thermometer begins to rise, it ceases to be discoverable before

the* commencement of the crisis. He has specially inquired into the influ-

ence of heat upon this organism outside the body, and he finds that it

remains alive, as evidenced by the persistence of active movements, much
longer when it is kept at a temperature of 60° or 70° E. than at blood-heat,

whereas at fever temperatures it dies more quickly still. His hypothesis

accordingly is that the pyrexia, which is itself caused by the existence of this

organism in the blood, proves directly fatal to it. In all probability the

filament breaks up into a number of minute granules, and some of them
may perhaps constitute the germs from which fresh crops of spirochsetae are

afterwards developed. Heydenreich has occasionally seen some of the fila-

ments beset with granules so as to resemble a necklace, and Dr T. R. Lewis,
of Calcutta, speaks of having once noticed a beaded appearance. If the
germs remain alive in the blood throughout the whole of the interval, they
must possess the attributes of Batiersporen, for the spirochaeta itself dies

at the temperature of the blood in about twenty hours.

Even during a single attack, Heydenreich finds that there are extra-

ordinary fluctuations in the numbers of the spirochsetse from day to

day. He therefore supposes that successive generations are more or less

constantly being produced throughout the fever. Sometimes, after the

filaments have been present for two or three days, they suddenly cease to be
discoverable ; but a few hours later they reappear in greater or less abund-
ance. Their recognition in the blood, at the end of an interval, has
repeatedly enabled him to foretell the approach of a relapse, which, how-
ever, he admits may be so slight as to be scarcely noticeable. On the other

hand, Dr Carter says that at Bombay he sometimes detected the spirochsetae

at periodic dates, when there was absolutely no rise of temperature ; while
in other cases a single one-day febrile attack would occur at the proper time
for a relapse, without the blood containing the organism. This observer
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remarks that the numbers of them most often amount to hundreds of

miUions, dozens being seen in the field of the microscope at the same time.

It even seems likely that they may become aggregated together into dense

masses with blood-corpuscles, and seriously interfere with the circulation,

so as to produce lividity of the face, &c. In fatal cases they cease to be
discoverable after death. None of the sohd organs have hitherto been found
to contain them, Heydenreich could neither detect them in the urine, nor

in the conjunctival secretion, in the fluid from the pleura, the intestine,

or the bronchial tubes.

As to the origin of the Spirochceta Obermeieri we at present know nothing
whatever. All attempts to cultivate it experimentally have hitherto failed.

Injections of blood infected with it into the circulation of dogs, rabbits, or

guinea-pigs were made by Obemieier himself without result. Nor did he
find that the disease was propagated by the penetration of minute quantities

of blood from patients with relapsing fever into scratches upon the hands
of healthy persons, although Dr Carter has since recorded the fact that a

few days before he himself was attacked he had scratched his own finger in

making an autopsy upon a fatal case.

It is, however, certain that contagion from the sick plays a very impor-

tant part in the spread of the disease. Thus in hospitals it is exceedingly

apt to pass from patients to nurses and clinical clerks. In 1843 the post of

house-physician in a fever hospital at Edinburgh had to be filled six times

in five months, five gentlemen having been attacked in turn. In the London
Eever Hospital, during the years 1869 and 1870, twenty-seven of the nurses

and officers, and five patients admitted for other diseases, contracted re-

lapsing fever. In 1870 a nurse from the Fever Hospital was transferred to

St Mark's Hospital for fistula; and about the same time a wardmaid from
St Mark's paid a visit to the Fever Hospital. These two women both fell

ill at St Mark's, and gave the fever to five other persons there. Two strik-

ing instances were recorded by Mr E,eid, of Glasgow, in 1843, to show that

the spread of the disease was not due merely to a widely diffused atmo-
spheric influence. (1) At Dalmarnock Colliery there was a large building

consisting of three stories, which was entered by separate stairs and con-

tained forty families ; some Irish people brought relapsing fever with them
into a single apartment on the uppermost flat, whereupon it spread from room
to room, and ultimately descending a stair, attacked twenty-two individuals

in the space of two months. (2) Into a house of two apartments, in which
eleven human beings were lodged, a person from a neighbouring village intro-

duced the fever ; every person there fell ill, but all the occupants of the

next house, separated only by a brick partition, escaped, although they were
almost as closely crowded together. That the disease may be transported

to a distance by infected clothes seems to have been proved by two cases

recorded by Dr Parry, of Philadelphia, in 1870 ; and in 1843 it was noticed

in Edinburgh that a large number of laundry-women contracted relapsing

fever, although they had no communication with the sick, beyond having to do
with their clothes and bedding. Litten has related an instance from the

epidemic at Breslau in 1872—3 : a mason, who himself remained well,

but who slept in a street in which the disease was prevailing, carried the

contagion to his mother, who lived where no case had before appeared.

Special interest, indeed, attaches to this particular epidemic, because it

is the only one which has as yet been traced out in detail with the object of

referring each case if possible to infection from some previous one. It is

impossible for me here to cite the facts in reference to it which are to be
found in the 'Deutsches Archiv' for 1874, but I may say that they strongly

suppoii; the view that this is the mode in which the disease really spreads, even

where, as must often be the case, this cannot be directly demonstrated.
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On the assumption that the contagious principle consists in the spiro-

chseta, or in its germs, we must suppose that they are given off either

with the breath or from the skin. In all probability they are received into

the bodies of other individuals with the inhaled air. Litten has clearly

shown that at Breslau they were not conveyed in drinking-water. And
in this connection it is perhaps worthy of mention that Dr Carter has
ascertained that the spirochseta does not exist in the contents of the thoracic
duct.

The cases observed by Litten in Silesia seem to have belonged to the
very poor classes, with the exception of the medical men who took the
fever in the hospital ; and English writers have generally been disposed
to state as the cardinal fact in the aetiology of this disease its occurrence
in those who have been in a state of starvation. It is the famine fever of
Ireland. Murchison cites instance after instance to prove that those who
had suffered from it in England and in Scotland have, with certain
exceptions, been in a state of extreme destitution, often reduced to live

upon raw turnips, rotten apples, &c. When it occurred in Silesia in 1847,
the inhabitants, in consequence of a succession of bad harvests, had been
reduced to subsist on clover, grass, mushrooms, and the roots of trees.

Oarter states that it was brought to Bombay in 1877 by the peasantry
flocking into the city from famine-stricken districts of Western India.
Murchison himself was of opinion that the specific poison of the disease
might be generated de novo in the human body as the result of inanition.

He cited the observations of Holland and of Donovan to prove that persons
in a state of starvation suffer from delirium, stupor, and coma ; that they
may have a quick pulse, a dry tongue, flushing of the face, intolerance of
light, and neuralgic pains over the body, and that they exhale putrid odours
from the skin. He believed it to be a point in favour of such a view that
tramps have often been found to bring the disease with them into London
after sleeping by the roadside under hedges. Dr Carter also says that
one of the earliest cases he saw in Bombay was that of a destitute lad
who, while tramping up from the famine district of Poonah, was seized with
fever in the upland country, and was barely able to crawl into the hospital
on his arrival at Bombay. But it is obvious that in none of these instances
could the reception of the disease by infection be positively disproved. A
further argument adduced by Murchison is the fact that the relief of
extreme destitution in districts where relapsing fever was prevailing has
repeatedly been followed by the subsidence of the epidemic. But this may
only show that starvation renders individuals more susceptible to the con-
tagion, not that it is capable of generating it ; and the same remark applies
to the statement that the disease is never seen in private practice among
persons belonging to the higher classes, who do not come into direct contact
with the j)oor.

Eelapsing fever prevails at various seasons of the year. It may attack
persons of all ages, from five months old to seventy-five years, but the
majority of cases are between the ages of fifteen and twenty-five. More
males than females suffer from it, the reason probably being that a larger
number of beggars, hawkers, and vagrants belong to one sex than to the
other.

It is only at the commencement of relapsing fever that its diagnosis in
ordinary cases presents any difiiculty. Murchison remarks that during
the first two days one may be scarcely able to distinguish it from smallpox

;

but in consequence of the frequency with which it prevails epidemically at
the same time with typhus, the early differentiation of these two diseases,
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so Tinlike one another in tlie danger wliicli they entail, is of special import-

ance in practice. I have already insisted on the greater rapidity with which

the temperature and the pulse rise in the less severe form of fever. How
useful for diagnostic purposes the detection of the spirochsetae may he, has

heen shown by Dr Carter at Bombay, where there was often difficulty in

distinguishing the effects of malaria from the more continued varieties of

relapsing fever, corresponding with the " bilious typhoid " of G-erman writers.

This observer states that so multiform were the phases and degrees of the

spirillum fever that about 25 per cent, of his cases could properly be termed
irregular.

On account of the contagiousness of relapsing fever, it is important that

patients should be taken to a hosj)ital as early as possible. They should

always be placed in wards set apart for the purpose, since Litten seems to

have shown that the accumulation of a large number of cases together

neither augments the mortality of the disease nor increases to an appreciable

extent the danger of its spreading to medical attendants and nurses.

The treatment is not so successful as might be hoped, for we have as

yet no means of preventing the relapse. With this object quinine and
arsenic have been freely employed both in England and in Germany, but in

vain. At Breslati carbolic acid, and in America the sulphites, the hypo-sul-

phites, and the preparations of chlorine have been used with no better result.

It remains to be seen whether the salicylate of soda, or the sulphocarbolates,

or any of the drugs which have recently been introduced into the practice of

" antiseptic surgery," may be more effectual. According to Murchison
patients often find great comfort from frequent sponging of the surface with

cold or tepid water, and from cold affusion to the head. An emetic at the first

onset of the disease affords much relief to the severe pains in the hypo-

chondriac regions. Tliroughout the febrile attacks castor-oil, or some other

mild .aperient, should be given when necessary. Murchison also recom-

mended the systematic administration of diuretics, by wliich he behoved that

it was often possible to prevent one of the chief dangers of the disease, the

supervention of ursemic poisoning. He directed that from one to two
drachms of nitrate of potass, one drachm of dilute nitric acid, and half a

drachm of tincture of digitalis should be taken in divided doses in the

twenty-four hours. He allowed rather a hberal supply of food, and to per.,

sons beyond middle age he administered stimulants about the period of

the crisis, especially when he suspected that the heart was weak. He often

found it necessaiy to give opium for the relief of headache, or of the mus-
cular and arthritic pains which cause so much distress, but states that the

hydrate of chloral proved a useful substitute for it. Lebert recommends
frictions with a liniment of chloroform and oil for temporary alleviation of

the pains in the hnibs.



ENTERIC FEVER

A contagiotis disease—Ahvays produced from a previous case—Methods of
contagion : hy air, water, &c. Illustrative cases—Predisposing causes :

soil-water, climate, age—Morhid anatomy : history of the distinction of
Typhoid from Tj/phus Fever—Incubation, symptoms and course—Conva-

lescence— Complications—Seguelce—Prognosis— Treatment.

Within tlie last few years our knowledge with regard to the aetiology of

Enteric Fever has made great advances. We are not, indeed, yet acquainted

with its actual exciting cause ; but many of the chief details as to the way in

which, it is propagated have been positively determined, certain theories

concerning its nature have been no less decisively negatived, and thus we
can now limit somewhat narrowly the scope of future researches.

Origin of the disease.—It has sometimes been said to be an endemic

malady, but although it may prevail in certain districts rather than others,

and may even remain limited to them, there could be no greater mistake

than to suppose that its diffusion is, like that of ague, independent of the

movements of human beings and of their intercourse. I shall presently

adduce numerous instances in which an outbreak has followed the entrance

into a place of a patient suffering with this fever, although for months or

years there had not been a single case there.

Among the most famous examples of such an occurrence are those

recorded by Dr William Budd, of Bristol, in his well-known paper on

the epidemic in and near North Tawton, Devonshire, during the autumn
of 1839. Three persons left that village after having taken the fever.

Two of them went to Morchard and gave it, one to his two children, the

other to a friend, and he again to his two children and to his brother. The
third went to Chaffeombe, seven miles off, where ten others were attacked

in turn, and two of these carried the disease to fresh places, with the result

that several more cases occurred at each of them.

Dr Budd tells this story as if direct infection from the sick to the healthy

had been at work, at least in some instances. Thus the friend of the second

patient at Morchard is described as having been called upon to assist in

raising the sick man in bed, as having been ovei-powered by the smell from
his body, and as having felt very unwell from that time. In 1875 Sir William

Jenner, in his Presidential Address to the Clinical Society, stated that he

had twice known enteric fever contracted by students who diligently took

temperatures before the registering thermometer was in use, so that they

many times a day put their heads almost into the beds of patients suffering

under the disease. In 1879 Dr Collie, of the Homerton Fever Hospital,

expressed his belief that certain cases which were among the attendants at

that institution were caused by direct infection, emanating either from the

freshly-passed evacuations of patients or from their lungs or skins.

But striking as such occurrences naturally appear to the individual

observer who watches their progress, there are the strongest possible grounds

for rejecting this interpretation of them. Murchison tells us that during
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nine years, from 1861 to 1870, cases of enteric fever were treated in the same
"w^ards of the London Fever Hospital with various non-specific febrile com-
plaints, to the number of 3555 of the former class, and 5144 of the latter.

The same night-chairs were used by both sets of patients, and the employ-
m.ent of disinfectants was exceptional. Yet enteric fever was not contracted
by one of those who were under treatment for other diseases. In the 'British

Medical Journal ' for 1879, Dr Shiiiey Murphy has brought down to 1878 the
experience of this hospital in regard to the occurrence of enteric fever among
the niu'ses and other attendants, During twenty-four years only nineteen
persons engaged in the institution were attacked by it. " Of these, ten were
in no way connected with the enteric-fever patients or the enteric-fever wards.
Of the other nine, one was a laundiy-maid, whose duties would bring her
into contact with the soiled linen of the patients, but who otherwise was not
in contact with them. Of the remaining eight there were special circum-
stances connected with drainage which would probably account for fever,

leaving four for whose attacks there is no explanation given." In this time
5569 patients with enteric fever passed thi'ough the wards. Is it conceivable
that if the disease were dii'ectly infectious there would not have been more
numerous instances of its spreading ? In other buildings one often cannot
ti'ace the origin of enteric fever to sewage emanations or to its other known
causes, and the same thing must necessarily sometimes occur in hospitals.

Some wi'iters have brought forward instances in which two or more cases of

enteric fever have arisen successively in the same house, as indicating that it

is directly infectious ; but much caution is required in drawing such a con-
clusion on account of the long duration of this disease, which allows abundant
time for the production in other ways of new cases, while the original one
is still running on. Murchison cites, but without attaching very much
importance to them, a few instances in which nurses contracted the disease

immediately after having been attending upon patients suffering from it, but
most of them lose much of their force when it is remembered that the
patients probably lay ill under the nurses' care for three or four weeks.
It is obvious that the fact of a nurse taking enteric fever who is engaged
with a patient laboui'ing under this disease is not even presumptive evidence
of direct infection, unless the patient is away from the place in which he
himself became attacked. So, again, the circumstance that several inmates
of a house are affected in tolerably rapid succession proves nothing, unless
the first case was introduced from elsewhere.

Dr William Budd, although he believed all the emanations from cases

of enteric fever to be contagious, made it his chief object to show that
the intestinal discharges were incomparably more virulent than anything
else. He seems to have thought that an important argument in favour of

such a view could be based upon an analogy which he drew between the
specific cutaneous eruption of a contagious fever and the lesions in this

disease which affect Peyer's patches and the solitary follicles. To express
this very relation, the word enanthem had been already coined by G-erman
writers as a correlative to the term exanthem ; and the doctrine pro-

pounded by Dr Budd appears to have been previously taught at Munich
by von Oietl. It is now widely adopted. But in order to account for the
fact already stated, that nurses do not take the disease notwithstanding
that they come frequently into contact with the stools of patients suffering
from it, an additional theory has been promulgated : that fresh typhoid
stools do not contain the poison, which is afterwards developed in them.
We shall hereafter see that exactly the same thing is known to be true in
the case of cholera; in that disease the "rice-water" discharges have
been proved to be innocuous when first voided, and to become virulent
subsequently. I may remark, in passing, that if the poison of enteric
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fever is specific, the theory of its being evolved outside the human body
after an interval, necessarily implies that it must be a living organism,

and not a mere chemical substance. Dv Cayley, in his ' Croonian Lectures '

for 1880, expresses his belief that this change may occur within twelve

hours ; for in the Middlesex Hospital patients have apparently caught
enteric fever from using closets in which pans were placed containing

stools from other cases set apart for the inspection of the physicians.

Pi'obably the development of the poison may occur even in fsecal matters

smeared upon linen or sheets, for washerwomen have often been observed
to take the disease after washing the clothes and bedding of patients,

having perhaps inhaled particles of the dried faeces, which had become
detached and suspended in the air. Biermer, in one of the ' Clinical

Lectures ' published by Volkmann, says that he has met with several

instances of this. Dr Cayley mentions two cases which occurred in patients

already in the wards of the Middlesex Hospital, and which were traced to

emanations from dried discharges ujion the bedding of a typhoid patient in

a neighbouring bed. Dr Murchison relates the case of a woman who brought
to her house in Warbstowe, on the Cornish moors, the bedding of a sister

who had died of enteric fever at Cardiff, in Wales. She remained free, but
her sister, who was employed in hanging out the clothes, took the disease

;

and it spread from her as a centre.

Murchison, although he teaches that the stools of patients suffering

under the disease are at first incapable of propagating it, and become
so only when they have undergone a change, takes a very different view
from that of Dr Budd. According to him, the change in question is not the

development of a specific poison, but a decomposition, to which typhoid
are more prone than healthy fseces, on account of their being alkaline

and containing ammonia and triple phosphates in abundance.
It is almost a necessary part of his theory, that it should be possible

for the intestinal discharges of persons who are not affected with enteric

fever to be decomposed in a precisely similar manner, and so to give rise to

the disease de novo. He was, indeed, so strongly convinced that this was of

frequent occurrence, that he at one time proposed the name oipytliogenicfever

{nvdofjai=piit7-esco) in place of the objectionable term " typhoid fever," which
was then generally in vogue. Sir William Jenner also, in 1875, expressed
his opinion that the weight of evidence was in favour of the development of

the disease, in many instances, independently of any specific poison derived
from previous cases. The main argument adduced by both these observers

is that it is so generally impossible, at the commencement of an outbreak,
to trace any probable, or even possible, source from which the specific poison
could have come. Jenner cited the case of a young lady who, being
an invalid, had been confined to her own room in a detached villa, where
she saw very few people, for some months, before she was attacked with
enteric fever. A sewer-gas odour was detected, and when the flooring was
taken up a crack was found in the soil-pipe of a water-closet on the floor on
which she slept. This was no doubt the cause of the disease, but for about
two years, during which she had lived in the house, no one who was at all

likely to have been the subject of enteric fever had used the water-closet

;

and from the town drains it was cut off by new and efiieient traps.

Murchison laid especial stress upon certain outbreaks of the disease

in which it was traced to emanations from cesspools, or from choked-up
sewers, having no communication with the drains. But the only one of his

cases in which the attempt was made to show that the cesspool or sewer
could not have recently had the specific poison introduced, in the fseces

passed by someone suffering under mild enteric fever, was one which
occurred at a school at Colchester. And even of this, all that is said is that
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"there were no other cases of fever, before or after, in the rest of the
Union."

Before, however, we can determine the real value of such observations, we
want to know how long the contagion of the disease is capable of remaining
undestroyed in sewage. If it be a living organism, which may germinate
and multiply outside the human body, there is apparently no reason why it

should not survive, under favorable conditions, for an indefinite period.

A case in point is related by von Grietl. A man, who had acquired enteric

fever elsewhere, brought it to a village. His evacuations were buried in a
dung heap. Some weeks later, five persons, engaged in removing some of

the dung, were attacked by the disease ; their discharges were sunk deep in

the heap. At the end of nine months it was completely cleared out by two-

workmen, one of whom fell ill and died. In such a case as that related by
Jenner, one can imagine that the typhoid poison might have been lurking in

some stagnant corner of the water-closet or soil-pipe from the time when, per-

haps many years previously, someone connected with a former proprietor of

the house suffered from the disease. That no one should have been attacked

in the interval is sufiiciently explained by the fact that this young lady was
the only person who always remained on the same floor of the house, breath-

ing the infected air both by day and night
;
possibly, too, her being an

invalid and being confined to her own room may have rendered her more
susceptible. Or, again, what is more likely than that a living organism,

if it constitutes the exciting cause of enteric fever, should sometimes remain
for years in a dormant state, multiplying itself just sufficiently to escape

extinction ; and then that, under the accidental supervention of more favour-

able conditions, it should suddenly undergo an immense develoj)ment ?

Such an interpretation seems to be the only one applicable to a fact which
Murchison himself adduces ; namely, that he has seen single cases of

enteric fever arising in the same house again and again at intervals of a

year or longer. Thus between 1849 and 1857 six cases were admitted from
a certain house into the London Fever Hospital ; one in June, 1849, one in

October, 1861, one in February, 1854, one in November, 1855, one in

November, 1856, one in July, 1857. It would surely be a remarkable
coincidence that the disease should have been six times generated de novo

in a single building during these eight years, or that its specific poison

should have been six times introduced from without. But if the p)oison

was there all along, perhaps undergoing an excessive development from
time to time when the conditions were esj)ecially favorable to it, we
can never, I think, exclude the possibility of its presence in any cesspool, or

sewer, or water-closet.

Again, there is the clearest proof that neither the inhalation of ordinary

sewer-gas, nor the drinking of water impregnated with ordinary fsecal matters,^

sets up enteric fever. In an immense number of villages throughout
England the water-suppjly is exceedingly impure ; and both in villages and
in towns the drainage is often as bad as it can possibly be. Tet for years

the inhabitants of such places escape the disease, until a case is introduced

from elsewhere, and then an outbreak at once occui-s. It is probably only

under such conditions as these, when the channels for the entrance of the

poison of enteric fever into the human body are already prepared, that there

are seen such distinct indications of its being virulently contagious, as were
recorded by Dr Budd in the case of the outbreak at North Ta'ivton.

And, commonly, if the conditions are aosent, no evil consequences follow

the entrance of a case of enteric fever into a place. How frequent this is-

is shown by a statement of Murchison's, that in private practice more
than forty instances had come under his notice, in which persons came to a

house ill with enteric fever ; but that in two only out of the entire number
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was there any evidence that the disease spread further, and that one of

these two was perhaps not really a case in point.

The poison of enteric fever may enter the human body in various ways :

First, it may he transported hy currents of air. Many instances have now
been recoi'ded in which the disease has been shown to have been caused by
exhalations from drains, or sewers, or water-closets. I may briefly cite a

few of them mentioned by Murchison.

1. In 1857 six policemen were admitted into the London Fever Hospital

from the Peckham police station. The drainage of the building was said

to be in perfect order, but the men declared that they had often complained
of dreadful odours in a room in which they sat. On investigation, one
water-closet was found to have no connection with the sewer, and to empty
itself into an old well, situated immediately underneath a passage adjoining

the room, and covered in only by flag-stones. In this cesspool night-soil

had accumulated to a depth of more than ten feet. The fever ceased when
its cause was removed.

2. In 1862, at Chatham, nine persons out of twelve who occupied a
newly-built house were attacked with enteric fever. The first person to

suffer was the master, and he had for weeks complained of a bad smell in

the cupboard of his dressing-room. It turned out that between the syphon-

pipe of the water-closet and the soil-pipe below, there was a gap of several

inches, which was plastered round with cement, the pipes being embedded
in the parting wall of the house. The cement had cracked, and there had
been an extensive leakage of faecal matters. The residents in the adjoining

house also had noticed a foul odour whenever this water-closet was used,

and .three of them were presently taken ill with the fever. After the defect

was made good no fresh cases occurred.

3. In 1848 a formidable outbreak, of what a^^pears certainly to have been
enteric fever (although Sir Thomas Watson held that this was not the case),

occurred in the School and Abbey Cloisters at Westminster. Its distribu-

tion followed the line of a foul and neglected sewer, in which faecal matter

had been accumulating for years without any exit, and into which the

contents of several smaller cesspools had been pumped immediately before the

outbreak began. It communicated by direct openings with the drains of every

house in which the disease appeared except one ; and the boys fi'om that

house were in the habit of playing every day in a yard in which there were
gully-holes leading from the sewer.

4. In August, 1879, twenty out of twenty-two boys ait a school at

Clapham were attacked with a disease which was believed to be typhoid fever

;

the only point adverse to this view was the rapidly fatal course which it took
in tAvo cases, one patient dying in twenty-three and another in twenty-five

hours. Two days jjreviously the boys had been watching the workmen
engaged in opening and cleaning out a drain at the back of the house, which
had been choked up for many years ; it gave off a most offensive effluvium,

and its contents were spread over a garden adjoining the playground.
Secondly, it may he conveyed hy drinking water. The propagation

of the disease in this way is of immense importance, on account of the
very large number of persons who may be affected by it, whereas the action

of sewer gas, when carried through the air, is necessarily limited to a com-
paratively small area. In their details the outbreaks of enteric fever that
have been traced to impure water vaiy greatly ; no two, indeed, are exactly

alike. I must briefly refer to a few of them, and it will be well to begin
with those in which the circumstances are least complicated. Such are,

of course, the small epidemics that occur so frequently among the inhabitants
of a village or hamlet, who derive their water-supply directly from one or
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more surface wells, into wliich sewage finds its way through a porous-

soil.

1. At Wicken Bonant, in Essex, the disease prevailed in 1869, and Dr
Buchanan investigated its origin for the Privy Council OflBce. He found that

there was a broad division among the people in regard to the sources from
which they obtained their water. One hundred and eighteen persons used
private wells, and among them there was only one positive case of fever

;

eighty-eight drank the water of one well called the "parish well," and no
fewer than forty of them were attacked. Now, this well was situated

four or five paces distant from a hrook-channel which ran through the

place. At the upper end of the village the brook always contained water ;

but lower down the channel was dry during the greater part of the year,

the water being earned beneath the surface in a stratum of^' gravel, to

reappear as a stream at the bottom of the village. That there was a direct

communication between it and the parish well was evident from the fact

that in times of flood, when the channel was full, the water in the well

ran to a corresponding height and became discoloured. On June
24th the first case of fever arose in a person of a boy, who lived in a.

cottage situated about thirty-five yards above the well. He had much,
diarrhoea, and his stools were thrown, without being disinfected, into a
privy which stood almost on the edge of the channel. At this very time the

soil-water in the village was falling, after abundant raiiis which had taken
place a month before, and pools of water were to be seen here and there in

the channel. A month after the boy's illness the persons who made iise of

the well began to fall ill with the fever. Can it be doubted that the well-

water became impregnated with the specific poison from his intestinal dis-

charges ? Previously, on May 30, two cases of fever had been imported from
London into a house, of which the sewer opened into the brook two hundred
and fifty yards above the well. I think it is almost certain that the boy
derived the disease from that source, although it is not at all clear why he
should have been the only person to suffer, until he, in his turn, gave it

to the other inhabitants.

2. At Page Green, in the parish of Tottenham, a great many cases of

enteric fever occurred in 1864 and 1865. Dr Seaton investigated the matter
and found that whereas there was to some houses a supply of water from
the works of the Local Board of Health, the occupants of many other

houses drank water from shallow surface wells. In three instances, in con-

sequence of the families having removed from the place, he could not learn

from which source the drinking water had been taken, but in all other cases,

with the single exception of one child, it was ascertained that those who
were attacked had used well-water. Some of them had had the Avater of

the Local Board distributed to their hoiises, but had been in the habit of

borrowing water from their neighbours' wells, becatise it was bright and
pleasant, whereas the other was hard, turbid, and red, from rust in the

]jipes, in consequence of its supply being intermittent and irregular. When,
however, the well waters were analysed by Prof. Miller, he declared them
to be quite unfit for dietetic purposes.

3. At Terling, in Essex, between the beginning of December, 1867, and
the end of February, 1868, there occuiTed an epidemic of enteric fever, upon
which Dr Thorne reported. It was of extraordinary severity : amongst a
population of nine hundred persons, at least two hundred and sixty were

attacked during the first two months ; there were in all forty-one deaths, and
so panic-stricken was the village, that it was necessary to discontinue the

tolling of the church bell at death or funeral. Whether the disease was
introduced from elsewhere coiild not be ascertained, for there had been

isolated cases during previous years. But the extension of it was clearly
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traced to contamination of the drinking water "by sewage. The cottages

were supplied, singly or in groups, hy shallow surface wells, sunk in a

loose and porous gravel. Round about them, but at a higher level, there

were numbers of manure heaps, cesspools, and privies, the ordure from
which was often spread out for yards over adjacent fields. During the

autumn the water in the wells had been unusually low ; doubtless, therefore,

the filth had accumulated in the soil; so that it was washed into the wells

in very large quantities, when, towards the end of November, a sudden rise

of water took place. Among seventy-one persons, living on the outskirts of

Terling, who procured their water from ponds, only six cases of fever oc-

curred ; and in all but two of these cases in individuals who had not been
in the habit of frequenting the village.

It is often impossible to trace the source from which the drinking water

derived the poison, but we have seen that there are slight forms of enteric

fever, the real nature of which is never susjjected. Thus a person who
seems to be suffering under a trivial ailment, or who even appears to be
quite well, may sometimes introduce the disease. Dr Cayley cites three

cases of which the origin was very clear.

4. At Over Darwen the water pipes were leaky and the soil through
which they passed was soaked at one spot by the sewage from one particular

house. No harm resulted until a young lady with the fever was brought ta
this house from a distant place ; within three weeks of her arrival the dis-

ease broke out and fifteeen hundred persons were attacked.

5. At Calne a laundress occupied the middle one of three houses sup-

plied by one well, into which the slops of her house leaked. She received

the linen soiled by the discharges of a case of enteric fever, and after fourteen

days cases occurred in all those houses.

6. At JSTunney a number of houses got their water supply from a foul

brook contaminated by the leakage of the cesspool of one of the houses, but
no fever showed itself until a man with the disease came into that house
from a distance. Then in about a fortnight an outbreak took place in all

the houses.

Still more interesting are certain outbreaks of enteric fever which have
been traced to contamination with fsecal matter of water supplied by pipes

;

and their importance is the greater, because similar occurrences are likely to

be increasingly frequent, as water companies become multiplied.

7. In Caterham, during the fortnight which ended February 2nd, 1879,
there occurred forty-seven cases of the disease ; and, at the same time, no fewer
than one hundred and thirty-two cases were observed at Kedhill, eight miles

distant. In each town the persons attacked were using the water furnished

by the Caterham Waterworks Company, but considerable numbers of persons,

who derived their supply from other sources escaped altogether. On the
other hand, cases occurred at the Earlswood Asylum and in other places

which also used the Company's water. Now, this water is drawn from chalk

wells more than 500 feet deep, and it had a deservedly high reputation for

wholesomeness. Every point in regard to its sources, storage, and distribu-

tion was carefully inquired into, but for a long time in vain. At last

however, the attention of Dr Thorne was drawn to the fact that in January^

1879, the Company had been constructing an adit, at a depth of 455 feet

from one of their old wells to a new bore which was then being sunk, A
number of men had been employed upon this duty, and one of them it was
found had been ill and had left work in the course of the month. He was
sought out, and on inquiring it appeared clear that he had been suffering

from a mild attack of enteric fever, which began on January 6th, and which
he had probably acquired at Croydon, where he had spent December 25th and
26th. He had much diarrhoea, the bowels acting at least two or three times
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during each shift of eight or twelve hours, and in accordance with the tisual

practice under such circumstances he made use of the "buckets by which the

excavated chalk was being raised to the surface. He denied that he ha'l

ever relieved himself in the adit, without waiting for a bucket, but that this

had been the case was very probable. It seems to be almost certain that in

some way his faeces passed into the water of the well in which he was working
and gave rise to the epidemic. The poison must have been diluted to an
extraordinary degree.

8. But in this almost infinitesimal subdivision of the contagion of enteric

iever, no epidemic seems to approach that whichoccurredatLausen in theValley

of Ergolz in the Jura, at least if its origin was correctly interpreted. Early in

August, 1872, 130 out of a population of about 800 persons were attacked, all

of whom used the water of a public fountain. This fountain was fed from two
sources, one being a spring into which it was known that water would pene-

trate by percolation from certain meadows in another valley, separated from
the Ergolz Valley by a mountain, the Stockhalder, through the base of which
the water must tlaerefore have passed. Now, in that other valley there were,

in July, 1872, two cases of enteric fever, the discharges from which was
thrown into the stream that traversed it. In the middle of the month the

water of this stream was used to irrigate the meadows, and three weeks later

the epidemic at Lausen began. But I must confess that it seems inconceiv-

able that the effects of a poison should be traced after it had been thrown
into a running stream, and after the water taken from the stream had been
poured out over the ground, to make its way by subterranean channels into

-a distant spring !

9. At Guildford, in September, 1867, a severe epidemic of enteric fever

occurred ; within ten days 150 cases came under treatment, and the number
reached 264 by the end of the month. A singular circumstance with regard

to this outbreak was now observed, namely, that it was almost restricted to

the higher parts of the town to which water from a new well had been dis-

tributed by engine power, after having been first stored in a reservoir.

Certain exceptions, in school-children and others who resided where water

derived from other sources was used, was easily explained by the fact that

those persons speut their days in houses supplied by the high-service water.

Now, it was known that this new well was fed not merely by percolation, but
by a fissure in the chalk ; and that faecal matter might easily find its way
into it was probable, from there being within ten feet of the well a sewer, into

which water-closets were drained and cesspools and privies discharged their

overflow. These facts were so striking that Dr Buchanan, who investigated

the matter on the spot, was at first perplexed when he was told that from
the beginning of August, in consequence of the engine having broken down,
the high-service water had not been taken from this source at all but from
another well, the old well, which also supplied the lower parts of the town
where there was no fever. But, on further inquiry, it turned out that on one

particular day, the 17th of August, the water-wheel which was used to charge

the high-service mains being under repair, they were filled with some water
which had been raised from the new well on or before the 1st of August and
had in the mean time remained in the high-service reservoir. Subsequently
the sewer above mentioned was ascertained to have been leaking in various

places, so that the surrounding soil was a quagmire of dark-coloured, fetid

slush, which made the men vomit who had to dig it out. ,

10. At Sherborne, in Dorsetshire, enteric fever became epidemic at the
beginning of the year 1873, and prevailed severely until the middle of April.

Dr. Bloxall, who went down to inquire into the matter, found reason to con-

clude that the drinking water, which was delivered from a reservoir through
pipes, and which was believed to be originally pure, became contaminated in
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away whicli would not at first sight have heeu obvious. In December, 1872,

and in January and February, 1873, the water was frequently shut off from
the town at a point near the reservoir. Now, it was known that when the
water was thus shut off a rush of air would take place into certain delivering

pipes as soon as their taps were turned on ; but many of the mouths of the
pipes were situated in the pans of water-closets, consequently if a tap was
broken, or if a person forgot to turn it off when he found that it gave exit to

no water, the corresponding pipe might continuously suck up sewer gas, or

even liquid excrement, supposing the water-closet pan to be full. Then, when
water was again delivered, this would wash away whatever particles might
have been deposited in the pipes and convey them to be drunk by the people
of the town.

11. At Caius College, Cambridge, a local outbreak of the disease occurred
in November, 1873, which was traced by Dr Buchanan, with very strong
probability, to a precisely similar origin. Twelve out of fifteen cases in

students at the college were among the sixty-three residents in Tree Court, a
part of the building which had been erected only four years previously
with every care as to sewers, drains, and water-pipes. Now, Tree Court had
an independent water supply direct from a high-pressure main. This supply
was intended to be constant, but there had in fact been a complete inter-

mission of it on two occasions shortly before the outbreak. After such
intermissions the water had been noticed to come in with a rush, " like soda-
water,*' evidently in consequence of its having become mixed with air, which
had been sucked up into the pipes. Within the Tree Court buildings there

were two water-closets, one in the basement of the porter's lodge, the other

on the first floor of one of the staircases. The tap of the lower one, or that
over an adjoining sink, if left open during the intermission of water supply
from the main, would have allowed water to drain from the whole pipe
system of the court ; that of the upper one would under such circumstances
have permitted of the free entrance of air. This air, however, would have
been mixed with sewer gas from an unventilated sewer in Trinity Street,

which, at the very time under consideration, was receiving the excreta of

patients ill with fever in other parts of the town. The effect of recharging
the pipes with water must necessarily have been to distribute sewer gas in

solution to every part of the building. It was, indeed, positively ascertained
that not merely air, but water impregnated with faecal matter, had been
sucked up into the supply-pipe of the upper water-closet, for that pipe was
lined with a brownish deposit, containing phosphoric acid and a large pro-
portion of intermixed organic matter. The obvious method of preventing
the occurrence of such outbreaks of fever as those at Caius College and at

Sherborne is for the sanitary authorities, whenever the water-supply is

intermittent, to insist upon there being a proper service-cistern for each
water-closet.

Thirdly, milJc may he contaminated with the poison of enteric fever.—This is

clearly shown by the following remarkable instances.

1. The first epidemic that was traced to such an origin occurred in
Islington in 1870. It was investigated by Dr Ballard. Between July 3rd
and September 10th the occupants of sixty-seven houses were attacked, one
hundred and sixty-seven individuals, of whom twenty-five died. It was a
most remarkable circumstance that the district affected was included in a
semicircle, with a radius of a quarter of a mile, drawn immediately on the
north side of the line of the North London Eailway from a centre almost
upon this line. There was no fever in the area contained in the corre-
sponding semicircle south of the railway, which here passes through a
cutting. This, of course, at once suggested that human intercourse was in
some way concerned in spreading the disease. The right clue was first hit
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upon by a lady, whose family was attacked ; and a little inquiiy convinced

Dr Ballard that, far-fetched as such an idea had appeared, there was much
prohability in it. The milk vendor whose milk was suspected had himself

fallen a victim to the epidemic, but his father, greatly to his credit, readily

consented when applied to to give a list of the customers. It was then

found that the dairy supplied one hundred and forty-two families, a very

small proportion of those who lived within the semicircle. In no less than

seventy among the hundred and forty-two families there had been cases of

enteric fever. The way in which the disease picked out the customers of

the dairy in particular streets and rows was most striking. In one long road

and a street running from it the milkman supplied three families : two of

them were affected. In a crescent with twenty-five houses he supplied four

famihes : they were all attacked. In a new neighbourhood, where there were

about seventy houses, he supplied four families : three had the disease. In
a square with fifty-nine houses he supplied four families : all had it. On
the other hand, there were scarcely any cases among those families who had
invariably bought their milk from other sources. As might have been

expected, women and children were attacked in much larger numbers than

men, who drink comparatively little milk. The source of infection was
traced, with much probability, to the water of an underground tank in the

eowyard. When this was cleaned out, the woodwork in one corner of it was
found to have broken away, leaving a gap, from which a rat-burrow passed

into two old drains. Sewer gas had no doubt entered the tank along this

ehannel, and it is quite possible that liquid sewage had taken the same
course a few months before the outbreak when the ground had been dis-

turbed to lay a drain-pipe for some neighbouring houses. It could not be

ascertained that water from the tank had ever been used to dilute milk, but

the pails were washed out with it, and some of it might have been left in one

of them by accident. One of the customers had several times complained

that the nailk was poor, and that when kept it not merely became sour, but

stank.

2. In the summer of 1872 an outbreak of enteric fever took place at

Armley, near Leeds. This also was investigated by Dr Ballard, who found
that with a single exception all the early cases occurred in families supplied

by a particular dairyman. After the first three weeks this rule was less

strictly observed, the reason doubtless being that the disease then began to

spread in other ways, since the privies, cesspools, and drains in the place

were in the most neglected and offensive condition. That water from a

pump on the premises of the dairyman had been the means of infecting the

milk was rendered almost certain from the fact that, the handle of this

pump having been chained up on July 10th, the fever abruptly ceased to

appear in fresh families among the customers about a fortnight later. The
way in which the poison had entered the well beneath the pump was also

satisfactorily made out. During the month of May the dairyman himself

had been ill with enteric fever ; towards the end of the month there was a

good deal of rain, and this no doubt washed into the well faecal matters which

had escaped previously into the soil from the privy or from defective drains.

<S)n inspection of the well black matter was found to be oozing into it, and
at the bottom there was a deposit of filth and mud which gave off bubbles

of gas when disturbed. A point on which Dr Ballard relies as corroborating

his conclusion that the early part of the outbreak was due to infection by
milk, is that it was only during that period that multiple cases occurred in

the same families.

3. In the summer of 1873 an outbreak of enteric fever occurred in St

Marylebone, and in certain parts of St George's (Hanover Square) and
of Paddington. It affected chiefly the households of well-to-do people,
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and among others the family of Dr Murchison, who quickly became con-
vinced that the only probable mode of introdiiction of the disease into

his house was by the milk supply. This was confirmed by a minute investi-

gation made by Mr Netten RadclifEe and Mr PoAver. It was shown that nine
tenths of the two hundred and forty-four cases to which the inquiry extended
were in households which consumed milk from a particular service of a par-
ticular dairy. Certain ramifications of the same milk-supply extended to the
east end of Eegent's Park, to Belsize Park (Hampstead), and to St Anne's
(Soho), and in these districts also enteric fever occurred among the consumers.
Thei'e was a special incidence of the disease upon women and children, and
many striking instances are noted in which those members of a family were
attacked who were in the habit of drinking milk, while others escaped who did
not do so. The milk which appeared to convey the poison was a special

kind, sold as " nursery milk," and taken from three or four cows, set apart for
the purpose, at Chilton Grove Farm, in Buckinghamshire. Now, on the 8th
of June the occupier of this farm had died in the fourth week of an attack
•of enteric fever. His evacuations, instead of being thrown into the common
privy, were buried in an ash-heap outside the farm buildings. Subsequently,
however, it turned out that this was the very worst thing that could have
been done with them. For there was a well close by, the water of which
was used for dairy purposes, although not for drinking or cooking, as it

had been noticed to have a disagreeable taste. Excavations made for the
purpose showed that there had been a line of soakage into the well, along
the foundations of a wall, of the filth from a pigsty which formed a pool in
immediate proximity to the ash-heap above mentioned. If due intervals are
•allowed for the gradual penetration of the matters containing the poison of
enteric fever through the soil, and for the incubation of the disease, the
date at which the outbreak in London began—during the last days of
June and the first days of July—corresponds exactly with this theory of its

origin.

Fourthly, there is some reason to believe that meat may under certain cir-

cumstances convey the poison of enteric fever. At Kloten, near Ziirich, six

hundred and sixty-eight persons were attacked in July, 1878, all of whom
had partaken of some veal provided for a festival of the choral societies,

and derived from various sources, but partly from two diseased calves.

Huguenin thinks that one of these calves was actually suffering from an
epizootic complaint equivalent to enteric fever, but. that its fl.esh might have
been eaten with impunity, if it had not been in a state of putrefaction,
the contagion being, as he supposed, developed after death. The liver and
the brain of this animal fell to the share of persons who did not go to
Kloten, and they also fell ill with the fever. A few other outbreaks, also
attributed to diseased meat, are referred to by Dr Cayley.

I may take this opportunity of remarking that it has hitherto been
considered an open question whether the lower animals are liable to enteric
fever. The so-called typhoid fever of pigs is now known to be an entirely

different affection.

It must not be supposed that it is always, or even generally, possible to
trace to their source isolated cases of enteric fever, especially when they
occur in large towns like London. Probably there are many chances of
infection, from sewer-gas in air, and from impurities in water, which no
inquirer, however acute, could, trace out. The number of cases admitted
into the London Fever Hospital varies from year to year much less than
might have been expected. Dr Cayley thinks that they are not dependent
upon the presence of the contagion of the disease in water taken from
the Thames. Although there can be no doubt that the poison fre-

quently passes into the upper part of the river from the towns and villages
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on its banks, lie thinks it is always destroyed by exposure to the air and
by otber agencies, among whicb vegetable life is probably one of tbe most
important.

Soil-water.—Before leaving the question of the immediate causes of enteric

fever, I must briefly mention a view held by certain German professors,

according to which the fundamental point in the aetiology of the disease is its

relation to periodic fluctuations in the level of the soil-water. In speaking of

cholera I shall have to discuss a similar theory, based upon observations made
by von Pettenkofer at Munich from the year 1856 onwards. It was, however.

Buhl who applied these observations to enteric fever ; he showed that when
the soil-water in that city (as measured by the depth of water in the surface

wells) is falling, the number of cases of enteric fever increases ; when it is

rising, the number of cases diminishes. That the facts really are so is gene-

rally admitted, but the interpretation which was at first put upon them is, I

believe, rejected by everyone qualified to offer an opinion. It was that the

falling of the soil-water enables air to penetrate more deeply into the ground
than before, and so brings about changes in the organic matters there which
result in the giving off of a poison that sets up the disease in persons exposed

to it. But this is obviously inconsistent with everything that is known as-

to the way in which enteric fever spreads ; and I cannot doubt that Lieber-

meister and Buchanan are right in supposing that the soil-water obser-

vations simply illustrate its communication by means of drinking-water.

Not only is the water contained in surface wells generally more impure when
the level of the soil-water is persistently low, but there is far less movement of

it in a horizontal direction towards its natural outlets in brooks and streams,

so that any noxious matters in it accumulate and acquire an increased viru-

lence. It must also be added that in no other place except Munich has a
fiied relation been found to obtain between the soil-water and the spread of

enteric fever. In the case of particular epidemics, as notably at Terling in

1868, the disease has broken out with great severity precisely when the wells

have been high.

It is certain that climatic influences greatly affect the prevalence of enteric

fever. In the London Fever Hospital there have been far more admissions

during dry and hot summers {e.g. 1865, 1866, 1868, 1870) than in damp and
cold summers (e.g. 1860, 1872) ; but it is natural to take this in connection

with the fact that each year there is an increase of the disease during the

four months from August to November, while its frequency falls from
March to May. Similar observations have been made in Berlin and in Basle,

and there can be no doubt that the cause is the heat of summer on the one

hand, and the cold of winter on the other hand,' the effect being, however,

not immediate, but retarded by two or three months.* Such conditions

play but a secondary and intermediate part in the setiology of the disease
;

their effect is merely to favour, or to hinder, the operation of its real

causes.

Age.—Certain circumstances remain to be stated, which affect the disposi-

tion of individuals to take enteric fever at particular times. Chief among these

is age. The disease is far more frequent in persons between fifteen and thirty

than in those who are either younger or older. In babies it is very uncommon,,
but in 1864 Murchison showed at the Pathological Society the intestine of

an infant six months old who had been attacked at the same time with her

mother. During childhood the liability to the disease increases from year

to year, but I think it may be a question whether this does not depend upon
an augmented exposure to its exciting cause. After the age of twenty the

* At Munich the influence of season seems to be reversed, the maximum prevalence of

enteric fever being in February ; but Liebermeister sug:gests tlmt this, after all, may be

but the result of a still greater retardation of the same action M-hich obtains elsewhere.
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liability begins to decline, after thirty more rapidly, and beyond forty very

few cases occur. However, I remember seeing jenteric ulcers in tbe body of

an old woman of seventy, examined by Dr Wilks ; and some foreign observers

have recorded instances in persons aged seventy-two, eighty-six, or even
ninety. Liebermeister gives a tabular statement of the proportion of cases

at varying ages at Basle, corrected according to the numbers of persons

at the corresponding ages in the population generally. This, of course,

diminishes the differences very considerably, and it seems to be possible that

what remains of them may be due to the protection acquired by having
already passed through the disease.

There does not appear to be any constant predominance of one sex over

the other among patients suffering from enteric fever. Liebermeister main-
tains that it is more apt to attack strong and healthy persons than those

who are sickly and delicate ; and there seems to be a certain degree of

immunity against it among women in pregnancy, after labour, and during
lactation. Several French writers have declared that students, servants,

and foreigners are especially liable to contract this disease when they first

come to live in Paris ; and Murchison has shown that more than 6 per cent,

of the patients admitted into the London Fever Hospital have arrived in

London within three months. This cannot merely indicate, as Trousseau
suggests, that such persons are devoid of protection from their not having
already passed through enteric fever. But, on the other hand, it may not
necessarily prove that an acclimatisation occurs as the effect of longer resi-

dence ; it may merely show that certain individuals are so very susceptible

to the poison as necessarily to succumb, as soon as they are exposed to it.

History of the recognition of Enteric Fever.—Almost at the beginning of

the present century, the study of morbid anatomy in Pai'is was rewarded
by the discovery that in the bodies of those who died of fever in that city

the intestines were inflamed and ulcerated. The true bearings of such
observations were not, however, at once fully appreciated. Broussais and
others maintained that a " gastro-enterite " was the essential cause of

"fever." Presently the suggestion was made by Serres and Petit that

the intestinal lesions were specific, and resulted from the introduction of

a poison into the system, and that they were of an eruptive nature, like

the pustules of smallpox. It was reserved for Bretonneau, of Tours, to

point out, in 1820-29, that they were specially localised in the solitary and
the agminated follicles of the ileum. He endeavoured to introduce the
name " dothienenterie " {8odiriv, a pustule, and evrepop intestine) for the

fever in which they occurred. This clumsy term was used by his pupil

Trousseau, but it never met with general acceptance. Unifortunately,

much greater success attended a proposal made by Louis, in 1829, to desig-

nate it "fievre typho'ide." This proposal was, at least in England,
universally adopted ; and it greatly impeded a right understanding of the
matter, tip to that time, all the French physicians who had written upon
the intestinal affection had assumed that the same lesion would be found in

every form of the disease known by the various names of typhus, putrid
fever, jail fever, &c. But when the morbid anatomy of patients who had
died of these varieties of fever came to be investigated in Scotland and in

England, the bowels was often found to be healthy. For a time the

difference was supposed to be accidental, or of little consequence. But
gradually it became apparent that two distinct diseases were being con-

founded with one another. The credit of indicating the clinical distinc-

tions between them is divided by Murchison among a number of obser-

vers ; Perry, of Grlasgow (1836), H. C. Lombard, of G-eneva (1836),
'Crerhard and Pennock, of Philadelphia (1836), Shattuck, of Boston (1839),
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H. C. Barlow, of London (1840), A. P. Stewart, of London (1840).-

Louis, in the second edition of his work, pubHslied in 1841, expressly

annotinced that his " fievre typhoide " and the typhus of English writers

were very different. There were, however, many who maintained the opposite

view, that the two forms were identical. The ultimate issue of the con-

troversy still appeared uncertain when, in 1849-51, Jenner published a

series of researches, based upon observations made at the London Fever
Hospital. The peculiar value of his papers lay in the proofs which he
brought forward of the fact that the different forms of fever owe their origin

to distinct specific causes. During two or three years be investigated

with great care every instance in which more than one patient was brought
from the same house ; and he found that the later cases invariably corre-

sponded in character with the first one, even where both kinds of fever

were prevalent in London at the time. All subsequent writers, whose
opinions carry weight, have adopted the doctrine for which Jenner con-

tended, and there no longer remains any doubt about the matter. Within
the last few years, however, Louis' name of "typhoid fever" has in this

country been generally discarded. It could in no case have been appro-

priate, since the object in giving a title to a disease really distinct from
typhus, but liable to be mistaken for it, is to mark the difference between
them, rather than the resemblance. But, further, the veiy same word has
long been fitly used to designate a group of symptoms, consisting of stupor

with low delirium, a dry brown tongue, sordes, &c., which are really

typhoid, since they are like those which are seen in typhus. The two
meanings necessarily led to much confusion. The term enteric fever, or

enterica, as Dr Wilks proposes, has therefore been substituted, and it appears

to me to be very suitable, as indicating the fact that it is characteristic of

the disease to be attended with intestinal lesions, though not, indeed, alwaya
with intestinal symptoms. Murchison proposed as an alternative name
*' pythogenic fever ;

" but this has met with very little support, and it

involves an erroneous setiological theory.

It has naturally been a point of great interest to inquii'e whether the

presence of enteric fever can be recognised in the descriptions given by
medical writers ia former centuries ; and the answer is decidedly in the
affirmative. In John Hunter's Museum there still are two preparations

showing the characteristic intesthial lesions ; and a well-marked case was
dissected by Morgagni. It appears, too, that the disease is identical with
the " slow, nervous fever " which Gilchrist, of Dumfries, described in 1734,

and which Huxham, in 1738, distinguished from " putrid malignant " fever.

In works of a still earlier date, it must probably be looked for rather among
the "remittent fevers," attributed to the same cause as that of ague.

The mistake of confounding enteric fever with malarial fevers was commonly
committed in the marshy districts of England up to a very recent period ;.

and in India they are even now separated with difficulty. These facts would
in themselves suggest that in former times, when the marsb-miasm was
much more widely spread than at present^ the distinction would fail to be
recognised ; and an instance in point is probably to be found in the writings

of Baglivi (1696) and Lancisi (1718), who recorded cases of fever at Eome
in which the intestines were ulcerated, but which they identified with the
" hemitritseus," i.e. semitertian, a form of ague mentioned by G-alen.

Characteristic lesions.—ISTo other acute specific disease is accompanied

by a definite series of internal lesions, which, being peculiar to it, constitute

the principal test of its presence in all doubtful cases that end fatally. It

is on account of the importance of these lesions, and also because I wish

to mark the distinction which is created by them between enteric fever
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and the various diseases with which it is most closely allied, that I describe

them, before entering upon the clinical symptoms and course of the fever.

The most important lesions are situated in Feyer's patches and in

the solitary follicles of the small and large intestines. These first become
injected and swollen, so that they project further above the level of the
surrounding mucous membrane than is naturally the case, even in children.

As a rule, they rise to the height of one or two lines only ; but in some
exceptional cases, according to Hoffmann, the patches become as much as
three eighths of an inch thick. In these structures, Louis and other French
writers have described two separate forms of affection under the names of

plaqiies molles and plaques dures ; the difference between them is, however,
merely one of degree, the hard ones being those in which the change is

most intense and most rapidly developed. After a few days, the redness
passes off, and the diseased follicles become grey and even white. So marked
is sometimes their whiteness, that they have been compared to a thin
layer of a soft medullary or encephaloid new growth spread out beneath the
mucous membrane. The microscope shows that there is a very abundant
formation of new cells, which are considerably larger than leucocytes, have
large nuclei, and often exhibit signs of multiplying by fission. These cells,

besides distending the lymph-follicles, infiltrate the intervening fibrous

septa, and may even spread into the mucous membrane above, and into

the interstices of the muscular coat and subserous tissue beneath. I
have never seen them forming grey granules on the peritoneal surface, as
is described by Hoffmann. But it is not uncommon for adjacent Peyer's
patches to become fused together by an extension of the morbid growth,
which thus may affect the whole circumference of the lower part of the ileum
for some inches above the valve.

The next occurrence is generally ulceration. This seems sometimes
to begin as an abrasion of the surface of the diseased solitary follicles

or patches, and gradually to extend through their substance. But much
more often the whole of the infiltrated tissue, or at least a large part
of it, dies en masse. It then forms a soft, shreddy, flocculent slough,

which is of a bright ochrey-yellow colour, apparently from imbibition

of bile pigment from faecal matter. Presently the slough is detached,
either entire or in fragments. There is then exposed the floor of an ulcer,

in which the transverse muscular fibres of the intestine are often plainly

visible, and which is extremely thin and translucent when held up
to the light. The muscular fibres themselves may undergo destruction
to a greater or less extent, so as to lay bare the subserous tissue, to the
imminent risk of perforation into the peritoneal cavity. The edges of the
ulcer are thin, soft, and rounded ; and when examined under water they are
seen to be slightly undermined. Its form at first corresponds with that of

the lymphatic organ in which it took its origin; if in a solitary follicle,

it is small and rounded ; if in a Peyer's patch, it is usually elongated in
the direction of the axis of the intestine. In the latter case, too, its position
is always remote from the line of attachment of the mesentery. In these

respects, as well as in the characters of their floors and edges, the ulcers of

enteric fever differ from tubercular ulcers. They never seem to show any
signs of spreading by gradual destruction of their edges. And yet, at

advanced stages of the disease, it not seldom happens that they are found
to be elongated transversely to the axis of the intestine, their form being in

fact the reverse of that which generally characterises them. At length,

their floors become covered with a thin grey layer of granulation-tissuCj and
they heal by the gradual growth of mucous membrane from their edges
towards their centres. I find, in our records of autopsies at Guy's Hospital,

five cases in which death has occurred from some other disease within a few
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months after recovery from enteric fever ; in two of them the patches were
of a blackish colour, with slaty margins ; but in the others the cicatrices

seem to have been white ; and in one of them it was only on very close

examination that a deviation from the normal appearance, cousistiug in a
slight unevenness of surface, could be recoguised. There is never any
thickening or puckering of the affected tissues after this disease, so that it

cannot lead to narrowing of the bowel.

Enteric fever by no means affects all the lymph-glands of the intestines

equally. In a large number of cases the solitary follicles entirely escape

;

in many others those of the ileum are alone attacked ; and when those of

the large bowel suffer, it is often only in the caecum, or in the ascending
colon ; in a very few instances the morbid change extends even to the rectum.
It seems, in fact, to spread from the ileo-csecal valve as from a starting

point. Precisely the same thing is observed with Peyer's patches : the
highest of them are very seldom, if ever, affected. As a rule, the lesion is

limited to patches within two or three feet of the valve, and sometimes it

does not reach beyond a few inches. In very exceptional instances the
agminated follicles remain altogether free, and tlae solitary follicles bear the
whole brunt of the disease. This apparent caprice of distribution in different

cases cannot but suggest the inquiry whether there may not be some in

which no glands suffer at all, so that, if the nature of the disease were
otherwise doubtful, the criterion afforded by morbid anatomy would fail.

The nearest approach to this, with which I am acquainted, is afforded by a
specimen which I showed at one of the meetings of the Pathological Society

in 1875. The only lesions in the intestine were the following :
—" One ill-

defined purplish-red patch, of about the size of a shilling, situated a foot

above the valve ; and a little higher up another patch, presenting similar

characters, except that in its centre there was a darker spot the size of a
pea, with a breach of surface, visible only when it was examined under
water." I think it is by no means unlikely that in mild cases of enteric

fever, such as could never prove fatal except by some accident, the intestinal

lesions are often very slight, and may possibly in rare cases be altogether

absent.

Again, it seldom or never happens that at an autopsy all the diseased

glands in a case of enteric fever ai'e found in the same state. Those close to

the valve are almost always the farthest advanced, and very often every stage

is present, from clean ulcers below, through ulcers containing scattered shreds

of slough, to those in which sloughs have just been formed; and from these,

again, to patches which are but slightly excoriated on the surface or only
swollen. Sometimes, indeed, the progression is not perfectly regular,

a patch less affected being seen at a lower point than one which is more
affected. Most pathologists think that these differences depend upon the
fact that the follicles are attacked, not simultaneously, but in succes-

sion. Dr Moxon, however, is of opinion that the morbid change is of less

severity, rather than of later date, in the higher patches. He thinks that

the greater tendency to destruction of those which lie at the extreme lower
end of the ileum is due to the irritating contact of the intestinal contents,

held back by the action of the valve upon them. Such a view, however,
seems to me to be contradicted by the details of the differences which are

observed, as I have stated them above, and I shall presently point out that
in some of the more protracted cases of enteric fever there can he little

doubt that the glands are affected successively and at considerable intervals

of time.

But the swollen glands, instead of sloughing or ulcerating, sometimes
entirely subside, as was long ago pointed out by Chomel and Louis. The
original idea was that the morbid material in the follicles underwent softening,
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and that they ruptured so as to allow it to escape into the channel of the

intestine. Hoffmann still says that this often occurs, and that the follicles

become stained in consequence of there being at the same time a little haemor-

rhage, so that the Peyer's patches acquire a dotted appearance or exhibit, as

the French term it, the etat pointille. I thought that this condition, which

has also been compared to a shaven beard, had been proved to be at any rate

not peculiar to enteric fevei', seeing that it is not uncommon in those who
have died from other causes and at all ages. But Hoffmann is still disposed

to maintain that its origin is always in a former attack of the disease, which

may have occurred so long ago as to have been forgotten. Its frequency in the

bodies of those who have lived in Basle, where enteric fever is very prevalent,

has led him to speak of it in joke as the legitimation for residence in that

town. However this may ^e, there seems to be no doubt that subsidence of

the swollen glands often takes place in a very different manner, namely, by
disintegration of the cell growth in the follicles, and by its undergoing absorp-

tion like an inflammatory exudation. Among cases which end in recovery

it is perhaps not uncommon for all the j^atches and all the solitary glands

which are affected to take this course, but when death occurs at an advanced

stage it very rarely happens that some are not found ulceiuted. I have only

met with one instance of the kind ; the patient died on the tWenty-first day,

and the patches were found swollen, raised and reddened, but marked by irre-

gular depressed lines and spaces so that they had a reticulated appearance.

They were not " medullary " in character as would probably have been the case

if the affection had been early ; there was no trace of sloughing or ulceration.

I preserved the specimen in spirit for the museum, but after a few weeks it

showed nothing. Chomel described^Za^'wes a surface reticulee as a special modi-

fication of the enteric lesion, but since, as Hoffmann points out, reticulation

indicates that the septa between the follicles are more swollen than the fol-

licles themselves, and since the morbid change begins in the follicles and
affects the septa secondarily, such a condition can hardly occur except as the

result of their subsidence. As a rule, absorption is found to have taken

place in certain patches only, or even in parts of them, while elsewhere there

are sloughs or ulcers. Thus in 1862 Dr Wilks examined a case in which,

while the solitary follicles had each a depression in its centre, some patches

appeared to be in a state of retrogression, parts of them only being slightly

raised and nodular.

It is a matter of some practical importance to determine as accurately as

possible the dates at which, reckoning from the commencement of the disease,

one may expect to meet with the several stages of the intestinal lesions.

According to Liebermeister, the first week is occupied by swelling and infil-

tration of the lymph-glands of the bowel ; during the second week they either

slough or begin to subside ; in the third week any sloughs that may have
formed become detached, so that by the end of it all the ulcers have clean

floors ; during the fourth week they begin to heal, but the process is often not

completed until a considerably later period. This statement is easy to remem-
ber, and for many cases it is probably accurate, but it certainly is not uni-

versally applicable in such a way that a pathologist should be able, from the

appearances observed after death in a given case, to state positively the dura-

tion of the patient's illness. According to Ti-ousseau the swelling of the intes-

tinal glands does not begin to appear until the fourth or fifth day ; according

to Chomel and Louis not until the seventh or eighth day ; but Bristowe

and Hoffmann found them enlarged in cases fatal on the fifth and fourth days

respectively ; and Murchison relates one instance, that of a girl who died

forty-seven hours after being suddenly attacked with vomiting and fever, in

which the solitary follicles were of the size of hemp-seeds or split peas, Peyer's

patches being also similarly affected. But it seems to me very doubtful whether
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the disease did not, in that case, begin earlier than its symptoms. The same
remark applies to certain cases quoted by Murchison, in which sloughs

with the usual characters have been found in patients who have been but a

short time ill ; and in 1871 a man died in Guy's Hospital, who had been
definitely attacked twelve days before his death with shivering and aching

pains in his limbs, so that he was obliged to go home, but his intestine con-

tained extensive ulcers, all of which had clean floors except one, this having
a few fragments of slough still adherent to it. Surely the lesion must have
been in progress before his illness began. On the other hand, it is not un-

common, in cases fatal at the end of six or seven weeks of continuous fever,

to find sloughs still adhering to several of the patches, while others are

merely swollen and medullary looking. But probably the lesions are there

of different dates, and have been developed in successive outbreaks at

intervals of a fortnight or longer. In the case of a boy who had been ill for

five weeks, and who died in Guy's Hospital on October 26th, 1879, Dr Good-
hart describes the glands as fleshy-looking, and as just beginning to ulcerate,

so that he would have supposed the disease to be at about the eighth or the

ninth day. Doubtless some other glands had been affected from the first

but had afterwards subsided.

Another lesion in enteric fever has its seat in the mesenteric lymph-
glands. This does not appear to be absolutely constant ; at least, I find,

in the records of autopsies at Guy's, two cases, one of them fatal on the

seventeenth day, in which the glands are said not to have been enlarged.

It may be present at a very early period of the disease ; thus, in Hoffmann's
case, fatal on the fonrth day, the glands were already of twice the normal size.

That it results from the absorption by the lacteals of matters from the affected

parts of the intestines is probable from the fact that in many instances the

lower glands, corresponding with these parts, are alone attacked ; but some-
times the glands in the upper portion of the mesentery become also involved,

and even (as in a case which I inspected in 1878) glands in the portal

fissure, close to the liver. As a rule, the enlargement is moderate, the dis-

eased glands not being larger than hazel-nuts, but they may be as big as

horse-chestnuts, projecting conspicuously from the mesentery. Their sub-

stance is white, or grey, or pinkish, with spots of haemorrhage. Under the

microscope they are found to contain large cells, some of which have two or

more nuclei, like those in the intestinal follicles. Suppuration sometimes
occurs, or partial sloughing, and under such circumstances a cheesy mass
may result if the disease subsides. But I confess to feeling very doubtful

whether Hoffmann is right in saying that caseation, or the deposition of cal-

careous salts, may form part of the ordinary retrograde process.

Wagner and other German pathologists describe the frequent occur-

rence of minute grey nodules—sometimes visible to the naked eye, sometimes
microscopic—in the substance of the liver and of the kidneys. Hoffmann
noted their presence in thirty-eight among two hundred and fifty cases.

The only instance that I know of in which a similar observation has been
made at Guy's Hospital was by Dr Goodhart, in 1879, in the case of a girl,

aged 17. If it stood alone, one might of course suppose that an acute

tuberculosis was accidentally developing itself at the same time, just as

occiirred in a child who died a few weeks later of scarlatinal nephritis

;

but against such a view is the fact that the lungs in the fever case were
free.

'

Incubation.—This period apj^ears to vary within somewhat wide limits.

The date at which a patient receives the poison can seldom be directly fixed.

At Guildford in 1867 an epidemic was traced to the fact that con-

taminated water was supplied on a single day, the 17th of August ; a
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large numter of cases came under medical observation on the 3rd and
the 4th of September, so that, allowance being made for the gradual deve-

lopment of the symptoms, the incubation probably lasted about eleven

days. On the other hand, that it may be as short as two or four or eight

days seems to have been shown by instances in which the disease has broken
out within such periods after a definite exposure of the patient to sewer-gas,

or after his having drunk contaminated milk, or after his having first arrived

in an infected locality. With regard to cases in which the incubation has
been supposed to be protracted there is great theoretical difiiculty. Persons-

sometimes have not fallen ill until three weeks or longer after leaving a
place in which there is reason to believe that they must have taken the
fever; but the question is at what date the intestinal lesions began to

develop themselves in such cases ; and this I shall discuss almost directly.

Some observers think that the incubation varies according to the mode in

which the poison enters the body, being shorter when it is inhaled with the
breath, longer when it is swallowed in drinking-water.

Course.—The commencement of enteric fever is generally slow and!

insidious. The patient feels depressed and weary, more and more so ever'y

day. He has headache, and giddiness, and pains in his back and limbs..

He loses appetite ; he may vomit or have diarrhoea ; or, if he takes an ape-

rient under the idea that it will set him right again, his bowels may remain
relaxed. After about five or six days he becomes so ill that he has to give

up work and take to his bed. In such a case the duration of his illness is

reckoned from the day at which, he first felt ailing, There are, however,
some cases in which marked symptoms set in with chillinesg, or even a rigor,,

so that medical assistance is at once sent for. If then, on inquiry, it appears,

that the patient has been unwell for a few days previously, the disease is said

to have had a prodromal stage. It is clear that we ought to count the whole
duration of such cases. For I have already remarked that the lesions are

often found after death to be further advanced than had been expected from
the clinical history. It may even happen that malaise and other slight sym-
ptoms run on for two or three weeks, or longer still, and that afterwards a
definite illness begins, the subsequent course of which is not shorter than
usual. These instances create a difiiculty from which Dr Irvine fairly

enough proposed to escape by assxxming that the apparent primary attack
is in reality a relapse, which according to circumstances may either be
intercurrent or independent. But it must not be forgotten that such
a theory involves the impossibility of proving that the incubation of the
disease is ever prolonged, since one could not deny that in certain cases the
real primary attack may be altogether latent. A case referred to at p.
184 shows that even the evidence afforded by an autopsy would not be con-
clusive. After all, however, the only practical point is that in every instance
of this kind, whether the patient may or may not have been ailing before he
fell ill, one must be prepared in case of death to find some of Peyer's patches
presenting appearances corresponding with an advanced stage of the disease.

In some very exceptional cases, enteric fever sets in with sudden maniacal
delirium, so that the patient's removal to a lunatic asylum may appear te
be necessary until the real nature of his case is manifested.

According to Wunderlich the temperature during the first three or four
days rises in a zigzag fashion ; from morning to evening there is an ascent
of about 3° P., from evening to morning a fall of about 1°. The result there-
fore is that each evening the thermometer stands at about 2° higher than on
the evening before, and he declared this course to be in itself tolerably decisive
for diagnostic purposes, so that enteric fever might generally be excluded if

the . temperature rose during the first two days to 104° ; if (at least in a
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patient under middle age) it did not rise between the fourth and the sixth

day to 103*1° ; if it stood at the same level on two successive mornings or on
two successive evenings ; or if it was ever lower than at the same hour on
the previous day. He did, indeed, point out that this stage of the disease

comparatively seldom comes under medical observation, but he seems to have

overlooked the fact that the exceptional cases in which its onset is marked
by definite symptoms are almost the only ones in which one is likely to have

to use the thermometer during the fixst few days, so that they afford no proof

that similar results would be obtained in cases beginning in the usual

insidious manner. Jenner remarked to the Clinical Society in 1875 that

in private practice there were found to be numerous exceptions to one of

Wunderlich's rules, and this certainly accords with my more limited expe-

rience in the matter. In 1879 a patient in Guy's Hospital, convalescent

from pleuritic effusion, was attacked with enteric fever. He first felt unwell

on April 2nd, and his temperature immediately rose from 98'6° to 102"6°
;

next day he had rigors, on April 4th there were characteristic stools, on
April 8th rose spots appeared. In 1878 a girl was admitted who had been
-carefully watched from the third day of her illness by Dr Ingoldby ; the

morning and evening temperatures were on that day 103'4° and 105*2°

respectively, on the fourth day they were 103*4° and 104*2°, on the fifth day
103*4° and 1023°, on the sixth 103-5° and 104*2°.

As the disease advances the patient's state slowly becomes more and more
serious. He generally grows weaker from day to day, his mental faculties

are more obscured, he manifests less concern about his own condition. Yet
the maximum temperature to be attained in the whole course of the fever is

•often registered by the fourth, the sixth, or the eighth evening. From that

time the thermometer indicates only trifling variations during the next ten

or fourteen days ; in the morning it generally stands one or two degrees

lower than in the evening. The skin may either be dry or moist. Profuse

perspirations are by no means infrequent, especially at night ; they may be

accompanied by an abundant eruption of sudamina, especially towards the

end of the second and in the third week, and then again lead at a still later

period to desquamation of the cuticle of the chest and abdomen, the import-

ance of which lies only in the fact that its cause may be misunderstood.

The aspect of a patient with enteric fever is in general that of languor

and weariness; the face is not dusky nor the aspect stupid as in typhus.

There is usually pallor ; with a circumscribed pink flush on one or both cheeks,

especially towards the latter part of the day or when food or stimulant has

been recently given.

The ptdse may not be very rapid ; its beats are generally from 100 to

110 per minute, but sometimes they remain at the normal rate, or are even

less frequent. Murchison lays stress on the liability to variations in the

pulse-rate at different periods of the day, in correspondence with the fluc-

tuations of the temperature or independently of them. Changes of posture

also affect it much more than in health, but the most important peculiarity

of the pulse is its soft, compressible character, with a dicrotism which

may be so marked that an unskilled observer may actually count it at twice

the frequency of the heart's beats. These features are well shown by the

sphygmograph. The hreaihing is more or less quickened. In many cases

bronchitis is present from an early period.

The spleen becomes enlarged in the course of the first weelf, and by
the end of the second week it is oEten two or three times its normal size.

Sometimes its edge can be felt below the ribs, but in most cases its position

can be mapped out only by percussion. Indeed, I for my part think that

even this method of detecting enlargement of the spleen often fails, and
that as a symptom it is of far less clinical value than most writers state.
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With resonant lungs and a full tumid abdomen, I believe tbat the organ
may be many ounces heavier than natural, without there being any appre-
ciable percussion-dulness over it. Nor is it a fact that the spleen is always
found after death to be swollen, even in young subjects who have succumbed
when the disease is at its highest. I have notes of instances in which it

weighed only four, five, or six ounces. Its substance may be much softened,

but it is not unfrequently firm.

Epistaxis is of rather frequent occurrence, especially soon after the com-
mencement of the disease. It may be so profuse as to destroy life.

At about the end of the first week there appears the rose-rash, which is^

the one symptom of enteric fever that is almost if not quite pathognomonic.
This is not always the earliest cutaneous affection observed in the disease,

for it is sometimes preceded by a diffused scarlatinoid eruption which comes
out two or three days sooner, and which may be attended with a slight

sorethroat, so that it has led to a mistaken diagnosis in several instances.

The rose-rash itself is, of all rashes, generally the least conspicuous ; to an
untrained observer the idea seems absurd of attaching great significance to
the presence of small red spots hardly larger than pins'-heads, the whole
number of which may not exceed ten or twenty. Yet, although a case which
I shall briefly relate further on seems to show that similar spots may very
rarely be seen in at least one other disease, miliary tuberculosis of the
lungs, one is, I think, justified in regarding them, when well-marked,
as practically conclusive of the presence of enteric fever. But I quite
agree with Murchison that it is often impossible to say of individual
spots whether they are really rose spots or what, for want of a better name,
he terms " ordinary pimples." The regions in which they are most often
looked for are the lower part of the chest and the front and sides of the
abdomen ; but the same author speaks of having often found them on the
back when there were none anywhere else. In exceptional cases they are
scattered thickly over the whole of the trunk, and even uj)on the face and
the limbs. The date at which they first appear is usually between the
seventh and the twelfth day, sometimes as early as the fifth or sixth day
from the commencement of symptoms, sometimes not before the fourteenth
or even the twentieth day. Liebermeister speaks with hesitation as to their

ever being absent throughout the whole course of the disease ; but it is cer-

tain that, in children especially, one fails to observe them in many cases in
which careful search is made every day. They can not only be seen but
felt, as rounded, smooth, solid papules ; their colour, which is pink or rose-
red, disappears beneath the pressure of the finger; they never become
petechial ; after death they are invisible. In some exceptional cases it is

said that their summits are vesicular. One of their most important cha-
racters is that they appear in successive crops, so that although the duration
of the rash as a whole may be from one to three weeks, each individual spot
never remains for more than three, four, or five days, sometimes not longer
even than twenty-four hours. It has sometimes been noticed that they have
come out in large numbers after a warm bath or that they have first shown
themselves on a part that had been reddened by mustard.

Next in importance, as helping to distinguish enteric fever from other
acute specific diseases with which it may be confounded, are certain sym-
ptoms referable to the digestive organs. The tongue, even at first, while
it is covered with a white fur, has commonly a bright-red tip and bright-red
edges. In the course of the second week it often becomes clean, and its

whole surface may then be of the same vivid colour, and smooth as though
it had been glazed. It sometimes remains moist, sometimes becomes dry ; and
deep painful transverse fissures often form in it. I need hardly mention ano-
rexia and thirst, which are common to this and to almost every other febrile
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complaint ; noi* is much stress to be laid upon nausea and vomiting, although

they are very often complained of at the commencement. But the occurrence

of diarrhoea is of considerable diagnostic significance. Sometimes, indeed,

it is not present at any period of the disease. The proportion of such cases

probably varies in different places and in different years, but Murchison,

as the result of his experience from 1862 to 1873, places it at one fifth.

And in many other instances the bowels cease to be relaxed when the patient

has been ill for a few days, or they first begin to do so during the third or

the fourth week. Louis stated, and Murchison has confirmed it, that,

as a rule, the severity of enteric fever is proportionate to the urgency and

persistence of the diarrhoea. But it is to be observed that there is no

necessary relation between the symptom in question and the extent of the

intestinal lesions in this disease. It was thought by Addison that diar-

rhoea was more constantly present when the colon was ulcerated than when
the morbid change was confined to the glands of the ileum ;* but if such a

rule exists, it is certainly not without exceptions. The number of the evacua-

tions is generally about four to six in the twenty-four hours ; but some-

times it is much more. The stools have an appearance which has been

compared with that of pea-soup, and which, although not uncommon in

other intestinal affections, is probably seen in no general disease except

enteric fever. Their colour is yellowish, almost like that of yellow ochre.

Addison used to lay stress upon their being almost identical with the normal

contents of the small intestine, and he supposed that they were hurried on

through the large bowel and discharged without having undergone the

usual changes there. Albumen is present in considerable quantity. The
ireaction is alkaline, and there are very numerous crystals of the " triple

phosphate." Blood may often be recognised microscopically or in the form

of small clots even when the patient has been ill less than a week, so that

ulceration is not likely to have begun. Of abundant intestinal haemorrhage,

as a serious complication, I shall speak fui'ther on. I am under the impres-

sion that Dr John Harley first pointed out the importance in all doubtful cases

of searching during the third week for fragments of the sloughs from

Peyer's patches. He advises that the stools should be strained through a

little net, and that the matters caught upon it should be washed and then

-examined by a lens when flocculent shreds may be obtained, in which the

remains of intestinal follicles can be plainly recognised. In 1873 a man
died in Gruy's Hospital, who two days before his death passed a slough an

inch and a half long, in which muscular fibres were discerned ; at the autopsy

the corresponding ulcer was found to l^e two inches in length and to have the

peritoneum exposed in its floor.

Another sign of intestinal disturbance is, in some cases, the production

on pressure (which must be cautiously exerted) of a gurgling sound in the

right iliac fossa. There may also be more or less tenderness in this region,

and the patient may complain of pain there or in other parts of the abdo-

men. During the second week of the disease the bowels generally become

distended with gas, so that the abdomen assumes a rounded form. Some-

times the enlargement is extreme, constituting what is termed " meteorism."

This is a grave symptom. Murchison says that the colon is the chief seat

of the accumulation, and that the bulging is therefore at the sides rather

than in front.

The iirine is at first scanty and high coloured, and may renrain so

throughout the whole course of the disease, but after a time it may become
copious, pale, and of a low specific gravity. Towards the end of the third

week it often contains albumen in small, and sometimes in large, quantity

;

there may even be hsematuria.

[* The same was observed by Mr Busk at the Dreadnought Hospital.

—

Ed.]
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In some mild cases of enteric fever, cerebral symptoms are almost absent.

In the course of the second week the headache subsides, and the patient may
seem to have but little the matter with him. There is no doubt that before

the thermometer came into use persons were often wrongly allowed, and
even persuaded, to leave their beds with the disease still upon them. There
is not always very much muscular prostration. Murchison says that forty-

four out of one hundred patients under his care were all always able
to sit up, and to get out to the night-chair. But in the third week, or even
earlier, many do become altogether helpless and lie upon the back, unable
even to turn over to either side. In such cases the hands and the tongue are

tremulous ; there is sometimes, but rarely, inability to protrude the tongue.

Jenner believes that a disproportionate intensity of tremor, as compared with
other nervous symptoms, is of diagnostic and prognostic significance, pointing
to the presence of deep ulceration of the intestine, such as is likely to lead
to perforation or to dangerous hsemorrhage, and a similar statement was
made by Murchison. In some rare cases the limbs or the trunk become
rigid, or the back of the neck is retracted, or there is strabismus, or spasm
of the pharynx, or trismus. Murchison's large experience yielded him only
six instances of the occurrence of epileptiform convulsions. There may be
all degrees of delirium in this disease, from the slightest rambling or
moaning during sleep up to -the most violent maniacal excitement, with the
patient screaming or shouting for hours together. Liebermeister remarks
that one may sometimes fail to appreciate the extent to which the mental
powers are enfeebled ; a man may answer questions as to his actual condi-
tion clearly, but when asked how long he has been ill, what is the day of
the week, what the month, what the year, he may be altogether unable to

reply. Active noisy delirium (which is more common in enteric fever than
in typhus) is always a dangerous symptom. A condition resembling deli-

rium tremens is comparatively infrequent, even in persons who have been
intemperate. Sometimes the patient unexpectedly jumps out of bed, and
may throw himself out of the window. Or, as Grairdner observes, he may lie

for several days perfectly still and quiet, apparently understanding every-
thing that is said or done, but unable to articulate intelligible replies. The
pupils in enteric fever are almost always dilated, as Jenner first remarked

;

but Murchison observes that where there is complete unconsciousness they
may be as narrowly contracted as in any case of typhus.

Resolution.—When recovery is to take place the fever sometimes, though
very rarely, subsides by a crisis. A medical friend of mine, in whom the tem-
perature from morning to evening had been ranging from 101° to 103° with
almost absolute regularity, was found, on what was calculated to be about
the twentieth evening, to have a temperature of only 101 "1°

; next morning it

was 100°, in the evening 99-3° ; on the twenty-second morning it was 98*3°,

and for several days afterwards it remained slightly below normal. But the
rule is that at some period of the disease, generally towards the end of the
third week, the morning temperatures begin to fall, while the evening tem-
peratures rise to the same level as before. In other words, on a daily chart,
a series of exceedingly acute zigzags are formed. After a few days, these
become still more exaggerated, there being perhaps a difference of 4° or 6°

between the temperatures of a single day ; but the absolute height of the
evening rise now begins to decline in its turn, and so that each day it is about
1"5° or 2° lower than on the previous day, and thus, towards the end of the
fourth week, a temperature is reached which is normal or slightly below
normal. This intermittent type of pyrexia at the termination of the disease
is so characteristic that I have known a correct diagnosis based upon it alone,
in the case of a child about whose earlier symptoms no information was
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attainable ; but, on the other hand, there are not a few instances in which
the fever runs on for four, five, or even six weeks without any definite change.

In a woman who was under treatment at Gruy's Hospital in 1874 the tempe-
rature at the expiration of six weeks was still 103 '8°, then it fell suddenly,

and within two days became normal. It is in such cases that, if death occurs

after several weeks' illness, one finds all stages of the lesions in Peyer's

patches and solitary glands down to early swelling. I therefore do not

concur in the statement which has been made that fever protracted for more
than four weeks is generally due either to some complication or to non-cica-

trisation of intestinal ulcers formed in the early period of the disease.

Murchison himself says that he met with several instances in which rose-

spots appeared as late as the thirty-fifth day, and one in which fresh spots

were noted almost every day up to the sixtieth day. Some observers think

that the right view to take of such cases is to regard them as examples of

relapse occurring "intercurrently ;" that is, that before the primary attack

comes to an end, a second one begins and caiTies on the fever without

apparent break.

During the stage of subsidence of the fever the pulse sometimes remains

rather disproportionately high. This is often a period of much suffering to

the patient who, as his mind becomes clear, complains more and more of

weakness and of prostration and of the impossibility of finding a comfort-

able posture for his wasted body and limbs.

The loss of weight during an attack of enteric fever is often very con-

siderable, amounting to twenty pounds or even more. Moreover the micro-

scope reveals changes in many of the tissues. Thus Zenker, in 1864, pointed

out two kinds of degeneration in the fibres of voluntary muscles ; some
become granular, others undergo conversion into a glassy-looking sub-

stance, in which no striae can be recognised, and which splits up transversely

into discs. As he himself remarked, however, the same lesion occurs like-

wise in other febrile diseases, if sufiieiently severe and protracted. It is espe-

cially marked in the adductors of the thighs and in the recti of the abdomen.
Muscles so afi'ected are said to be sometimes obviously altered in appearance

being of a yellowish-grey colour, but I have never been able to convince my-
self that such is the fact. They may during life be so much softened that

they become extensively lacerated ; thus, in 1870, a patient died of enteric

fever in Gruy's Hospital both of whose recti were torn across, and much blood

was extravasated into them and into their sheath ; and in another case, in

1866, the inner part of one rectus was found to be not only ruptured, but in

a state of suppuration. Hoffmann has shown that similar forms of degene-

ration occur in the tongue, accounting perhaps for the tremor of its move-
ments. The liver, again, has been described by many pathologists as under-

going a diffused change, it is soft, and on section it has a pale or " clayey "

look. Hoffmann maintains that its cells become granular and break down.
There are doubts as to whether this can account for jaundice, even in any of

those very exceptional cases in which that symptom is present. I may
remark that the occurrence in the gall-bladder of a colourless mucus, or of

a muco-purulent fluid, after an acute illness, is not to be taken as showing
that there has been a deficient secretion of bile of the liver. Probably it

only indicates that for several days before death there was no storage of

bile, in consequence of the very short intervals at which food was taken. The
kidneys are often of a greyish-yellow colour and have their epithelium^granu-

lar. Perhaps this causes the albuminuria which we have seen to be some-

times present. Another organ in which Hoffmann believed that he detected

changes was the brain. He describes the nerve-cells in the great basal

ganglia as loaded with brown and black pigment granules. Lastly, he
found an enormous overgrowth of cells in the acini of the salivary glands
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and of the pancreas. He aays tliat tliose structun.'s feci unnsually Lard and
dense. In cases wbich recover all these various lesions are doubtless repaired.

The process of regeneration of muscular fibres has already been tracecl, and
according to Hoffmann the liver-cells are reproduced by proliferation, of

which there is evidence in the great excess of nuclei -which these cells contain

Avhen death happens to occur at advanced stages of the disease.

The convalescence from enteric fever is slow in comparison with that

from typhus, even when its course is uninterrupted by any accident sucli

as will be presently described. Many weeks elajise after the subsidence
of the pyrexia before the patient is fit to resume the active duties of life.

It will, I fear, have been by no means easy for the reader to take full

possession of all the facts stated in the previous section with regard to

cases of enteric fever which, although severe, yet terminate favourably. But
the subject is by no means exhausted. I have still to describe (1) those
forms of the disease which run an abortive course or are of exceptionally

slight intensity, (2) the mode in which death is directly brought about,

(3) a number of complications, some of which may themselves be fatal,

(4) sequelae, and (5) relapses.

1. Slight or abortive cases.—The symptoms are sometimes from first to

last so slight that there is the greatest difiiculty in persuading the patient

that he is really ill, and in preventing him from going on with his usual work.
Such cases are often seen in hospital out-patient practice in the second and
third week, and the clumsy but expressive name of ambulatory typlioid has
of late been adopted for them. Their duration may be as long as that
of typical cases, or it may be slightly shorter. In many of them the affected,

intestinal glands probably subside without breach of surface, but that this

is not always the case is shown by perforation sometimes occurring. When
I come to speak of acute peritonitis I shall have to mention latent enteric

fever among the very few causes that may give rise to it without warning.
Again, not a few cases of enteric fever attended with well-marked sym-

ptoms subside before the end of the third week. About some of them, which
run on for sixteen or eighteen days, very little need be said. In all pro-
bability the intestinal lesions are comj^aratively slight, and the swelling of

Peyer's patches or solitary glands very generally disappears by absorption
and without ulceration. But since it is only by the rarest accident that
their condition can be verified by an autopsy, I think it would be extremely
unsafe to hazard an absolute statement about it, especially as in other forms
of the disease there are so many exceptions to the rule of there being a
correspondence between clinical symptoms and morbid changes.

Cases which terminate before the sixteenth day, however, require special

study, because, their real nature being ovei'looked, they are very apt to be set

down as examples of a simple febricula, or of a non-specific gastric or intestinal

catarrh. Tet it is iinquestionable that such eases may depend upon infec-

tion with the poison of enteric fever, for they often form part of " house-
epidemics." Jlirgensen, for example, mentions an outbreak near Kiel, in

which fourteen out of twenty 2:)ersons had an abortive form of the disease.

Moreover, in addition to malaise, headache, and anorexia, many cases

present rose-spots, diarrhoea with characteristic stools, and enlargement of

the spleen. The spots, indeed, are said to appear at an exceptionally early

date, sometimes on the second, generally by the fourth or the fifth day. It
is also to be noted that the onset of this variety of enteric fever appears to

be particularly definite. In seventy-four of eighty-seven cases collected by
Jlirgensen it was sudden, and in forty-two it was attended with cliilliness

or even with a well-marked rigor.

The temperature generally rises quickly, and it may be 104° by the second
VOL. I. 13
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or tlie third day. The maximum may he high ; Liebermeister says that ho
has seen cases iu which the thermometer rose to 106° in the axilla, and which
yet subsided between the fifth and twelfth days, but in many instances the

temperature at no time exceeds 101° or even 100°. Its subsidence is gene-

rally rapid, j^resenting scarcely any indications of the short zigzags seen iu

the commoner and more severe foiin of the disease, and is completed in from
one to three days.

Lastly, enteric fever is sometimes not only of short duration, but also of

verv slight severity. Liebermeister even maintains that it maybe altogether

unattended with pyrexia, appearing as a slight non-febrile catarrh of the

intestinal canal.

2. Fatal cases.—The proportion of deaths to recoveries in enteric fever

varies in different cities and at different times to some extent, but perhaps

less than might have been expected. Miu-chison speats of having seen the

disease much more fatal in one village than in another a few miles off, and
he seems to have been struck by the fact that several members of the same
family have sometimes died of it at long intervals and at distant places. But,

so far as I know, one never sees malignant outbreaks of it, such as occur in the

case of the exanthemata. At the London Fever Hospital the average death-

rate from 1848 to 1870 was 17'26 per cent, of all cases admitted, the extreme

figures in particular years being 28"42 and 12 '82. For purposes of compari-

son, in estimating the effects of special modes of treatment, it would, how-
ever, be necessary to exclude all cases which ended fatally within forty-eight

hours of admission ; and this would reduce the average death-rate to 15'82

per cent. Statistics from various sources given by Murchison show a

range of mortality from 11 "o? to 32 per cent. At Basle, the average death-

rate from 1843 to 1864 was 27'3 per cent.

The cause of death is sometimes the direct severity of the disease : and
this may bring about a fatal issue in two different ways, namely, either

through the brain by coma, or thi'ough the heart by asthenia. Cases which

are cut short by coma sometimes end within the first, and generally in the

course of the second or by the beginning of the third week. It then scarcely

ever happens that any special morbid ajDearances are discoverable in the

brain or in its membranes ; but one must be prepared for the discovery, in

certain very exceptional cases, of meningitis, which I shall j)resently mention

as a complication. Cases in which the mode of death is by asthenia commonly
run on until the third or the fourth week, or even longer still. The
heart is then found to be soft and pale, and sometimes its right ventricle is

dilated, or even its left ventricle. Its muscular fibres are commonly more
or less granular, and may even have lost their transverse striation. In one

instance Hoffmann detected in them a marked degree of the glassy change
which I have already described as occurring in the fibres of voluntary mus-
cles. Among one hundi-ed and fifty-nine cases in which he examined the

substance of the heart it was more or less profoundly altered in one hundred
and three, but it is not stated whether in these cases there was a special

preponderance of deaths by asthenia over those by coma.

3. Comjjlications.—In a very considerable number of cases death is

brought about indirectly, by affections which can only be regarded as com-
pHcations. Such affections are not all of them necessarily fatal, and they

requue to be somewhat fully described ; they are more numerous and varied

than in any other acute specific disease.

Foremost among these complications come certain ahdominal aftections

arising out of the intestinal lesions. Indeed, it is here that the clinical im-

portance of the lesions in C[uestion is chiefly shown ; for I have already com-
mented upon the small part which they play in the production of the regular

symptoms of the disease.
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One comi^lication is severe hcemorrJiage from the bowels. Its frequency is

<lifficulfc to estimate, because more or less blood may generally be found in

tlie evacuations, if it is looked for from day to day. But Murcbison
says that in 3' 77 per cent of his cases it occurred to the extent of more than
six ounces. The colour of the blood may be either bright red or dark, and
it may be fluid or partially clotted ; if it has been retained for a time in the
intestinal canal it appears a dark brown like chocolate, or even almost black.

When it is passed during the second week, it must be due to a general
oozing from the swollen Peyer's patches, unless indeed the real date of the
commencement of the disease should have been earlier than was supposed.
But at later periods it often comes from an artery exposed during the sepa-
ration of the sloughs. I have more than once seen one particular ulcer
deeply blood stained or with a clot attached to its floor ; and Jenner, in a
case of his, injected water into the superior mesenteric artery, and found that
it escaped from one of the ulcers. In other instances, however, after four or
six weeks of illness, I have found a number of ulcers all equally reddened,
'Or the whole mucous membrane of the last two feet of the ilium intensely

congested, soft, and swollen. Pi-obably, too, intestinal haemorrhage is some-
times an indication of a scorbutic condition ; I have known it accompanied
by ej)istaxis, and by the appearance of purpuric spots upon the legs.

When the amount of blood which is lost is large the patient exhibits the
usual symptoms of such an occurrence, and becomes blanched and cold. The
temperature of even the internal parts is lowered by perhaps two degrees, a
point of some importance, as it may afford the earliest indication of what has
occurred, if none of the blood should for a time be discharged per anum.

Liebermeister says that in such cases the part of the bowel which contains
the blood may be dull on percussion. According to him haemorrhage also

diminishes the rapidity of the pulse, and is often attended with a marked
alleviation of the cerebral symptoms ; but all these effects are transitory, by
the end of twenty-four hours the fever is as high as before or even higher.

There has been a remarkable difference of opinion with regard to the
influence of intestinal haemorrhage upon the course of the disease. G-raves,

and after him Trousseau, declared that it was not luifavorable, but probably
the real basis of their opinion was the fact thab a good many patients
recover from it, or, in other words, that it is not so often directly fatal as
might have been anticipated. For the statistics of Murchison and Lieber-
meister show conclusively that the death-rate among cases in Avhich this

complication occurs is far higher than the average death-rate of the disease.

The rejoinder may, however, be made that the cases in question are alto-

gether of greater severity than average cases, independently of their being
attended with haemorrhage. As Murchison remarks, the deep ulceration
which opens an artery is very likely to extend still further and to perforate
the peritoneum ; and thus it is well established that haemorrhage, when it

subsides, is often followed after a few days by a fatal peritonitis. In con-
nection with this point, however, it is worthy of notice that haemorrhage
appears never to afford the earliest clinical indications of an enteric fever
hitherto latent, as is often the case with perforation.

But even if we admit the force of the rejoinder, it by no means tends to
support the dictum of Graves and of Trousseau, and one can hardly doubt
that a considerable loss of blood in enteric fever must impair the patient's

power of resisting the disease and favour the occurrence of cardiac failure.

Thus Murchison says that he has repeatedly seen patients who had been
doing well die unexpectedly of syncope a few hours after a copious bleeding.
A case in point occurred at Guy's Hospital in 1879 ; the patient, a child
aged six, went on favourably for a week after the haemorrhage and then
suddenly expired. Dv Goodhart found considerable dilatation and some
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degi'ee of fatty degeneratiou of tlie left ventricle of the heart. But the

change- after all was perhaps only such as we have seen to be of very fre-

quent occurrence in uncomplicated cases ; I doubt whether one can say-

more about it, than that the haemorrhage probably intensified it, and gave
to it a special clinical significance.

The other chief abdominal complication of enteric fever is peritonitis^

which is generally dependent upon perforation of the bowel. Its frequency
is very great, especially in England. Thus, whereas Liebermeister gives it

as the cause of death in 8 per cent, of fatal cases of the disease, Miu'-

chison found it present in nearly 20 per cent, of fatal cases, and in no fewer
than 3 per cent, of all his cases, including those which ended in recovery.

All writers are agreed that it more often occurs in males than in females, and
in seventy-three instances of it, obseiwed by Murchison, the propoi'tion was-

as fifty-one to twenty-two. When there is an actual perforation, the aper-

ture is sometimes exceedingly small and rounded, but iu other cases, as Dr
Bristowe pointed out in vol. xi of the ' Pathological Transactions,' it is

linear, showing that it was due to laceration ; and stress must be laid xipon

the fact that its occurrence is sometimes directly traceable to disturbance of

the bowel during defaecation, by the administration of an enema, in the act of

vomiting, or in sitting up to take food. Or it may perhaps be due to irri-

tation from solid fsecal matters, or to the jn'esence of pent-up gas. Again,

in certain cases, the gangrenous process affecting a Beyer's patch extends-

directly through the whole thickness of the bowel, and then a large slough
may drop out, leaving a hole of considerable size. One may even find a
number of such holes at different spots. Or the mere spreading of a putrid

inflammation to the sei'ous surface may light up a peritonitis without any
actual perforation taking place. The distinction is said by Liebermeister to

be sometimes manifest during life from the fact that when gas escapes freely

it allows the liver to fall backwards from being in contact with the ribs,

so that the percussion-note in the right hypochondriac region becomes tym-
panitic. Sometimes, too, a large cjuantity of fsecal matter is extravasated,

and round worms may make their way outwards into the peritoneal cavity.

The seat of perforation is almost always in the lower end of the ileum within
a foot or two of the valve. It is said to be sometimes in the ceecal appendix
or in the colon, but I believe that no instance of either kind has occurred at

Guy's Hospital within the last twenty-six years. The date at which perito-

nitis sets in is usually in the third, fourth, or fifth week. Cases have been
recorded iu which it has been as early as the eighth, ninth, eleventh, or

twelfth day of the patient's illness, but in all probability the disease has then
really been of longer duration. Perforation is often the cause of death in

some cases in which there has been profuse diarrhcea, and in which all the
symptoms have been well marked ; but, as I shall hereafter have again to

point out, it is sometimes the first sign that anything is amiss with the
patient, the course of the disease having hitherto been altogether latent.

So, also, it may occur at a very advanced stage, when two, three, or even
four months have elapsed, and this may be the case not only when the fever

has been unusually j)rotracted, or when there has been a definite relapse, but
even when convalescence has aj^parently been established, and when perfectly

formed and healthy faeces have been passed. In two instances that have
occurred at Guy's Hospital, each at the end of the sixth week, perforation
has been distinctly traced to the ingestion of improper food. One»patient
was seized with pain very soon after eating two raw ajDples, another while in
the act of eating watercresses. The symptoms of perforation are identical

with those of a sudden attack of peritonitis from whatever cause, but it is

important to note that enteric fever yields even more than a due proportion
of cases in which peritonitis sets in insidiously, and may even remain
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altogether unnoticed. lu a case observed in 1864 at Gruy's Hospital tlie chief

sign of an nnfavonrable turn in the patient's illness was his sudden refusal to

take food, after which he died in a few hours. Perforation and consequent
peritonitis are often found at a post-mortem examination when they had not

been suspected, the fatal issue having been attributed directly to the intensity

of the primary disease. It has been much discussed whether recovery from
this complication is possible. The doubt lies in the difficulty of determining
whether there is an actual perforation in any given case in which peritonitis

has set in, but Liebermeister says he has had four cases of recovery in which
the abdominal cavity contained pus, and several instances have been recorded

in which, death having occurred from some other cause, a perforation has
been found to have been sealed up by adhesions, or at least closed off from
the general peritoneal cavity. In other cases a circtim scribed abscess

has formed, which has discharged itself either externally or into the

bowel.

But acute peritonitis does not always start from an intestinal ulcer. It

may be set up by sloughing of a swollen mesenteric gland, as in a case

recorded by Jenner, in which recovery took place, so that the real nature

of the complication would not have been known if the patient had not
afterwards died of erysipelas. It has also sometimes been due to extension

from an inflamed and ulcerated gall-bladder, or from a suppurating infarctus

in the spleen.

Infarctions of the spleen are in fact not infrequently found after death
from enteric fever. They are doubtless the result of plugging of branches
of the splenic artery with portions of clot that had formed in and been
washed away from the dilated and softened left cavities of the heart. In
the same way embolism of one of the cerebral arteries, causing hemiplegia,

with or without aphasia, may arise either during the course of the disease,

or later on when convalescence has already occurred.

In two cases at Gruy's Hospital suppurative nephritis has occurred as a
-complication of enteric fever, and has apparently been the cause of death.

The inflammation probably ascended from the bladder as the result of reten-

tion of urine.

Other complications of enteric fever have their seat in the respiratory

organs. We have seen that a certain degree of bronchitis is almost always
present, but sometimes it becomes so severe as to constitute a veiy important
part of the disease. I do not, however, remember to have ever seen a case

diagnosed as simple bronchitis which on an autopsy has j)roved to have
been one of enteric fever. Not infrequently there is broncho-pneumonia, and
lobar pneumonia is far more common than in typhus, and sometimes passes
on to gangrene. Pleurisy, too, is often seen, and may lead to empyema.

Ulceration of the larynx is present in a considerable number of cases,

Hofirmann observed it in twenty-eight cases out of two hundred and fifty. It

has generally been set down among the primary ksions of enteric fever, but the
absence of a specific cell-growth constitutes a distinction which seems important.
Probably the explanation of its occurrence lies in some siibtle association in

morbid tendencies between the larynx, the lungs, and the intestine, of which
we have other examples in acute pneumonia and in phthisis. As a rule there

is a sharply-defined ulcer over the base of one or both of the arytsenoid car-

tilages. I believe that such an affection very rarely gives rise to any sym-
ptoms, but sometimes there is hoarseness, or even aphonia. In some instances,

however, the morbid action involves deejier structures, and it may even be
attended with necrosis and exfoliation of the cartilage, as in a case which I

inspected in 1879. Hoffmann once saw the cricoid cartilage almost com-
pletely denuded. The entrance of air may, under such circumstances, be
greatly obstructed. When I come to describe laryngeal perichondritis in
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general, I shall liave to discuss an opinion of Dittricli's, "wliich would assign

to this affection, when occurring in any other cases as Avell as in those of

fever, a mode of origin analogous to that which produces bedsores. And as,

according to Ziemssen, modern antipyretic treatment has much diminished

the frecj^uency of laryngeal complications in enteric fever, it seems fair to con-

clude that the pyrexia is in some way concerned in pi'oducing them. In
another of Hoffniann's cases tracheotomy was rendered necessary by the

formation of a polypoid blood-clot, which hung down into the interior of the

larnys. Or a laryngeal ulcer may endanger life by eating its way deeply

into the connective tissue. In a case that occurred many years ago to Dr
Wilks subcutaneous emphysema arose from this cause ; the patient was a

boy aged twelve. A similar instance, in a girl four years old, has since been
recorded by Ziemssen. In his report of this case it is specially stated that

the seat of the ulcer, which led down to the necrosed cricoid and arytsenoid

cartilages, was below the cords, aiid as the child had had much bronchitis

there can be no doubt that the cough had forced air through the ulcer into

the connective tissue. In two cases I have seen sloughs in the larynx of a

bright yellow colour, exactly like that wliich in the intestine is attributed to

the imbibition of bile. In one of them there were two linear ulcers, situated

one on each side of the epiglottis, a position which is described by Hoffmann
as frequent.

Sometimes a thin pellicle of lymph has been found lining both the interior

of the larynx and the epiglottis. This brings one to the consideration of

cases in which a membranous layer resembling that which characterises diph-

theria has been observed as a complication of enteric fever. Whether the

specific poison of diphtheria has then been in operation it is difficult to

say, but Mxirchison relates an instance in which fliiids escaped from the

nostrils when the patient attempted to swallow them, exactly as in that

disease.

Another complication of enteric fever is parotitis. This, however, is much
less frequent than in typhus, although Hoffmann regards it as simply an
exaggeration of the morbid change which he finds so often present in the

former disease. It sometimes affects one side, sometimes both. It may either

subside after a week or two, or it may lead to suppuration, with extensive

brawny induration and jDurulent infiltration of the tissues of the side of the

neck as far as the sterno-mastoid muscle.

I have already remarked that in some very rare cases meningitis is

believed to occur as a complication of enteric fever.

A point of some interest is that, as Liebermeister obseiwes, the occur-

rence of enteric fever often leads to the reopening of fistulous openings which
have healed up, with consequent necrosis of extensive portions of bone. In
patients who have been suffering from soft chancres he has seen wide-

spreading gangrene under the influence of an attack of fever. In two cases

at Gruy's Hospital an ordinaiw gonorrhoea has led to sloughing of the penis

or of the scrotum under similar circumstances.

4. In certain cases,'some of the affections which are described as compli-

cations of enteric fever do not begin until the patient is already convalescent.

It is therefore impossible to di'aw a fixed line between them and the seqtielcs

of the disease, which themselves may set in before it has come to an end.

What really justifies the distinction and renders it useful in practice, is that

the latter often run on for many weeks, and obviously constitute the sole

obstacle to the restoration of health. For example, this is the case with
bedsores, which are apt to form upon the buttocks and hips unless great

care is taken to prevent them, and which sometimes destroy life by exhaus-

tion, or indirectly by setting up pysemia. I shall discuss their causes and their

treatment hereafter in the chapter on paraplegia.
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Another sequela, which will ixlso be described elsewhere, is thrombosis of

the femoral vein, with the attendant liability to pulmonary embolism.
Again, in some cases enteric fever is followed by marasmus. Mur-

chison says that there is not always a repugnance to food ; the patient may
eat well, but what he takes is not assimilated, and slight errors in diet

cause flatulence or diarrhoea. Yet the temj^erature is normal or below
normal, and if death occurs, perhaps after many months, nothing can be
discovered, except an unusually smooth appearance of the mucous membrane
of the ileum, and a shrivelled condition of the mesenteric glands. In other

instances, however, where diarrhoea has persisted after the subsidence of the

fever, it has been supposed that the ulcers have remained unhealed, or (to em-
ploy the usual phrase) have passed into an " atonic

'

' condition. But although
Dr Murchison supports this statement with the weight of his authority, I am
not sure whether it rests on strict j^athological evidence ; Dr Wilks long ago
taught me to doubt its accuracy, and I have never myself met with any
example of it. I remember one case in which a patient was admitted into

Gruy's Hospital, whose sole complaint was pain in the right iliac fossa, which
appeared to have been left behind by an attack of enteric fever ; after a few
weeks this pain subsided.

Writers generally speak of pulmonary p/i^/ws-is as frequently occurring

after enteric fever. Murchison seems to have thought that the correct-

ness of this opinion might almost be taken for granted, on account of the

long duration of the fever and the emaciation which it causes. But it is a

very remarkable circumstance that, after searching the records of post-mortem
examinations at Guy's Hospital, I have failed to find a single case in point.

Can one suppose that the febrile disturbance which often accompanies the

early stages of lung disease, where no physical signs may be discoverable,

has been mistaken for enteric fever in the cases which have been so inter-

preted ?

5. But the return of the temperature to normal is not necessarily fol-

lowed by the restoration of the patient's health ; enteric fever is apt to

relapse. The frequency of such an occurrence seems to difler in different

places: at Basle Liebermeister met with it in 8"6 per cent of 1743 cases;

Murchison says that in the London Fever Hospital it was observed in

3 per cent, of 2591 cases ; the figures given by other writers vary from 11

pel' cent, to 1'4 per cent. As a rule, there is an interval of some days
between the termination of the first and the beginning of the second attack.

Murchison states it as eleven days on an average ; Liebermeister found
that among 111 cases it was less than four days in twenty-seven, from five

to seven days in seventeen, from eight to fourteen days in thirty-five, still

longer in thirty-two. The late Dr Irvine, however, in a valuable paper in the
' Medical Times and Grazette ' for 1879, maintained that the average interval is

not longer than five days. He believed that a relapse sometimes begins

before the original illness has come to an end. I have already remarked that

this may explain those anomalous cases in which enteric fever seems to run
on indefinitely for six or seven weeks or longer. It is not very uncommon
for the termination of a relapse to be followed after a second interval by a
second relapse, and this, again, may be succeeded by a third, and even by a
fourth. Thei'e is scarcely a more important use of the thermometer in

clinical practice than in the detection of such secondary attacks of fever.

For it sometimes happens that the patient is unaware that anything is

amiss with him, and yet to allow him to get about and to return to ordinary
diet is to expose him to fearful risk. Thus at Gruy's Hospital in 1876, a man
was apparently going on favourably through convalescence, when on the

twenty-ninth clay his temperature was found to be 104"2°
; he looked ill ; but

he declared that he did not feel so. A few days later he died of perfora-
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tion of tlie intestine. In other instances tlie thermometer itself indicates

"but a very moderate degree of fever, ranging from 100° to 101° or 102°,

but nevertheless taking a perfectly typical conrse. Dr Irvine suggested that

in those cases in which a relapse has been supposed to occur many weeks

after convalescence, there have really been one or more intervening attacks

which escaped notice. The duration of a relapse is by most writers said to

be <Teuerally shorter than that of the original attack. Murchison found

it to be on an average sixteen days. Dr Irvine, however, maintains that it

is typically twenty or twenty-one days. Cases in which it appears to be

lon<^er he explains by the hypothesis of an intercurrent second relapse,

interrupting the middle of the first relapse, aud subsequently running a

reo-ular course. According to this observer the temperature in a relapse

generally rises pretty steadily, until on the fifth day it attains its maximum ;

it remains high until the ninth or the tenth day, when it undergoes a

marked fall of from 2° to 6°; directly afterwards, however, it rises again,

but it heucefortb shows daily remissions, which at length bring it to an end.

It is now well ascertained that relapses of enteric fever are attended

with a renewal of the intestinal lesions, although Trousseau maintained the

contrary. We have had at least nine fatal cases at Gruy's Hospital within

the last twenty-two years, and in every one of them recent morbid changes

have been found. As a rule some Peyer's j)a,tches are in a state of early

swelling, or have partly formed sloughs, while others show clean ulcers or

cicatrices ; but in one instance the floors of the patches are said to have been

smooth and bare, while their edges showed the pink tumefaction of com-

mencing disease. The clinical symptoms of a relapse may be identical with

those of a primary attack. Eose-spots are said by Murchison to appear

somewhat earlier ; in twenty-two out of thirty-eight cases they were visible

on the third, the foru-th, or the fifth day. In all of Dr Irvine's cases the stools

were characteristic in appearance. The patient is often dehrious aud

insensible, so that, considering the debihty resulting from his first illness,

one is surprised that he does not more often succumb. As a fact, however,

relapses are seldom fatal, except by some complication, such as perforation,

from which recovery is practically impossible.

The cause of the liability of enteric fever to relapse is still imperfectly

understood, aud has naturally been the subject of many speculations. It

cannot be due to a fresh infection with the specific poison from without, for

the patient is often in a hospital, far removed from the original source of

his disease, and little exposed to other chances of acquiring it. Very often,

the time at which he falls ill for the second time is when he has just begun

to take solid food, or when he has once or twice been out of bed. But

other instances cannot possibly be thus accounted for ; and, at the best,

such an apparent exciting cause can only be regarded as setting up the sym-

ptoms of a morbid process which would otherwise have remained latent

;

since, if the patient happens to die a few days later, the intestinal lesions

are found to be so far advanced that they clearly must have begun before

the obvious relapse set in. For instance, in 1876, a case ended fatally on

the sixth day of relapse, and several of the Peyer's patches had already

ochrev yellow centres. Such cases, indeed, seem to me to afford the key to

the whole question. In August, 1861, a man was admitted into Gruy's

Hospital with bronchitis and emphysema. A month later he was attacked

with enteric fever, which ran a regular course, and from which he re*covered,

so as to be able to sit up. But early in October the weather became very

cold, whereupon his chest symptoms underwent rapid aggravation, and in a

few days he died of them. At the autopsy, the lower Peyer's patches were

found to be i-oughened and flocculent, as if sloughs had separated from

them ; but high up in tlie ileum one or two patches were still somewhat
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raised, and several solitary glands showed an early stage of the affection.

This case seems to prove that after an attack of enteric fever has to all

appearance passed off, intestinal lesions may smoulder on, without giving

rise to any symptoms. Dr Maclagan some years ago suggested that sloughs

thrown off from the patches first diseased might perhaps infect other

patches in their turn. Such an hypothesis is difficult either to prove or to

disprove. But with the analogy of spirillum fever to guide us, we can

hardly be wrong if we suppose that the actual relapse of enteric fever

is due to a reinfection of the blood with a virus (doubtless consisting

of specific organisms) derived from patches thus recently diseased.

In connection with this question it may be observed that there is a

marked immunity from a second attack of the disease among those who
have once passed through it. Murchison alludes to observations made
hy Grendron and Piedvache, in which after an interval of many years a

particular house or locality became for the second time the seat of an out-

break, whereupon it spared those who had previously suffered, but attacked

almost everyone else. Murchison, however, had himself met with several

exceptions to this rule, and he cites others.

Diagnosis.—The diagnosis of enteric fever may either be easy or difficult.

In some cases a single examination of the patient may enable one to speak

positively of the nature of his illness, especially in the second or third week

;

in some others, the most careful clinical observation, from day to day, may
leave one to the last in a state of doubt.

At its commencement, the disease can never be determined with certainty,

although very strong su^spicions may be excited if there should have been
other cases in the same house, or even in the same neighbourhood. The
commonest thing, in the absence of such circumstances, is to mistake it for

a " bilious attack ;
" and immense harm is often done by the aperient

dose which inevitably follows. The fact that the onset of enteric fever is

generally insidious is apt, when it begins suddenly, to suggest the idea that

the case is rather one of typhus, of some exanthem, or of influenza.

Liebermeister lays stress on the rarity of nasal catarrh and of sneezing at

the beginning of enterica ; and another point, which has long been known, is

that it is very seldom attended with herpes about the lips. I have already

m.entioned cases of enteric fever that were at first set down to mania.

At about the end of the first week, that is, within two or three days of

the time at which cases generally come under medical observation, a posi-

tive diagnosis can, as a rale, be given. It has already been remarked that

the early roseola has sometimes been mistaken for scarlet fever, in spite of

its not coming out until the fourth or the fifth day. Murchison notes

that he has known a copious eruption of rose-spots attributed to smallpox.

Even where no rose-spots appear, one can often be tolerably confident of the

nature of this disease from the course of the pyrexia, the presence of an
enlarged spleen, and the characteristic appearance of the stools. But in

most cases, one's opinion is in i-eality mainly founded upon negative con-

siderations, and, as Liebermeister remarks, he who is sensible of the danger
'

of committing errors is the most likely to avoid them.
The diseases which are liable to be mistaken for enteric fever without

eruption, or for which it may be mistaken, may be divided into two groups.

First come certain general diseases. Of these the most important in

many countries, although not in England, is ague. I have already more than
-once remarked upon the extreme difficulty of distinguishing the remittent

foi'ms of marsh-poisoning from enteric fever, whether in individual cases or

.even throughout a district, unless opportunities should arise for making
autopsies. Another is general miliary hiherculosis, without marked sym-
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ptoras indicatiDg localisation in any particular organ. But altliongL it is

c|uite true that at an early period of a case it is often impossible to say

whether a patient is entering upon one or the other of these diseases, I find

from our post-mortem records at Gruy's Hospital that of late years there

have been very few, if any, fatal cases in which a correct diagnosis has

not been made. The most remarkable instance of persistent obscurit}"

with which I am acc|nainted is one recorded by Senator in the
' Berlin, klin. Wochenschrift

' for 1881. A man, aged forty-two, was
admitted into the Augusta Hospital of Berlin on October 25th, 1880. He
had not been cj[uite well since the beginning of Septemiber, but his illness

had been more marked for about ten days before his adanission. His pulse

was 80 to 84. His temperature was 100"4°, and for some days it ranged

from 101° in the morning to 103° in the evening very regularly. On
October 29th the spleen was found to be distinctly enlarged, and on October

31st distinct rose-spots appeared, and fresh ones again on the following day.

On ISlovember 1st and 2nd there was repeated epistaxis. The jjulse, still

80 to the minute, was now plainly dicrotic. Signs of bronchial catarrh

appeared in the backs of the lungs and increased greatly up to November
11th. After November 2nd the range of the temperature became narrower,

scarcely moving downwards below 101*^ in the morning, or upwards above

102° in the evening. The pulse remained between 80 and 100. On Novem-
ber 10th the patient was found to be slightly deaf. The bowels acted every

day or every other day. On November 18th it is noted that there was
slio-ht lividity. On November 21st suppuration of the left parotid occurred,

with discharge of pus through Steno's duct. The diagnosis, about Avhich

up to this time there had been slight doubts, was now finally given in favour

of enteric fever. Yet after the patient's death, which occurred on November
22nd, miliary tubercles were found in the lungs and in other organs, while

the appearances characteristic of enteric fever were altogether wanting. The
ophthalmoscope had been used with negative results, and I think it impos-

sible to say that a correct diagnosis could have been given. Tet another

disease that may be mistaken for enteric fever is pycBinia, when its starting-

point is some deep-seated affection, and when it affects, not joints, but

internal organs. Murchison says that he saw several cases of pysemia due

to caries of the temporal bone, of which the course was very like that of

enteric fever. At Guy's I know of two instances in which such a mistake

was actually made. In each of them the soiu'ce of the mischief was latent

disease of the lumbar or the dorsal vertebrae, there being secondary abscesses

in the lungs and the kidneys, and once in the heart. Murchison says that

in his experience the variations of temperature are in pysemia always much
greater. Tricliiniasis has generally been set down as enteric fever by those

who are unacquainted with its peculiar symptoms ; but with due care this

error might perhaps be always avoided.

Secondly, a great many local diseases may be overlooked, and their effects

attributed to enteric fever, if a positive diagnosis of it 1;e rashly hazarded,

in the absence of rose-spots.

Foremost among these is a cerebral affection, tubercular menlnyitis

;

but I reserve what is to be said with regard to this affection until I

shall have described it. One very important point, which has been insisted

on by Jenner, is that in enteric fever headache ceases before delirium

begins ; the two symptoms are not present simultaneously, unless irfdeed

there actually is meningitis, as a complication. In the days when the

clinical thermometer was not in use I have known enteric fever mistaken for

hysteria ; in a diabetic patient I have seen it set down for diabetic coma ; in

a man who was the subject of lead-poisoning I have known uraemia, dependent

upon granular disease of the kidneys, mistaken for enteric fever.



DIAGNOSIS 203:

Among thoracic affections, miliary ttiberciilosis of ike lungs nmst
especially be borne in mind. I have already pointed out that enteric

fever is often accompanied with bronchitis ; and even when miliary

tuberculosis produces marked thoracic symptoms it may be difiiciilt to

say whether they are not rather due to this complication of fever. The
points of distinction I shall discuss when I have described the other disease.

Formerly, acute i)lithisis, causing a rapidly spreading consolidation of one or

of both lungs, was sometimes mistaken for tyj^hoid fever ; and a similar

error was even made with regard to simple pneumonia, where there was no

pain in the chest, nor cough, nor expectoration. And even now, although

the routine use of the stethoscope keeps us from overlooking the presence

of a pulmonary lesion, we may sometimes be in doubt whether it con-

stitutes the disease from which the patient is sufifering, or is merely a com-
plication. Ulcerative endocarditis has often been set down as enteric fever

;

the discovery of a cardiac murmur should in most cases suflB.ce to put one

on the right scent with regard to it, but sometimes the heart-sounds remain
normal.

Various abdominal affections are liable to be confounded at the bedside

with enteric fever. Foremost among them is ttibercular ijeritonitis. In
the absence of the positive signs of this affection its diagnosis from
enteric fever may be imiwssible. I have seen more than one case of which
the nature has still remained doubtful at the end of sevei'al weeks of illness.

Again, two or three instances have occurred at Gruy's Hosi^ital in which
acute diffused inflammation of the colon, generally of diphtheritic character,

has been mistaken for enteric fever, there having been no symptoms of

dysentery, so far as could afterwards be ascertained. Other diseases wliich

have failed to betray their j^reseuce during life have been typhilitis, peri-

nepliric abscess, and ahscess of the liver secondary to ulceration of the colon,,

or (in another case) to sui^puration in the broacl ligament of the uterus, with

an opening into the intestine.

Finally, it is important to remember that some patients omit to complain
of affections of the cjenito-urinary organs sufficiently severe to cause profound
constitutional disturbance, and that others conceal them from mistaken
modesty. Sir William Gull used in his lectures to speak of cases of extrava-

sation of urine to which he had been called under the idea that they were
enteric fever, there being stupor, muttering delirium, a dry brown tongue, &c.

Some years ago I was asked to see a young lady at a school at Brompton
who had been suffering for a day or two from febrile symptoms, with a very

quick pulse. It was not until she had been sent home that she mentioned
to her mother that she had severe pain in micturition, and that her private

parts were swollen. There was then found to' be an intense diphtheritic inflam-

mation of the labia and nymphse, and she very narrowly escaped with her life.

Prognosis.—Jm giving a prognosis in enteric fever one has to be guided not
only by its symptoms, but also to some extent by the age and circumstances

of the patient. The mortality does not, indeed, vary at different periods of

life to the same extent as in typhus ; Murchison's statistics show that until

after the age of fifty-five it is almost uniform, at least among cases suflfi-

ciently grave to be admitted into the London Fever Hospital ; and even in

old peoj)le it is not much more than twice as high as in young adults.

Enteric fever is especially dangerous in drunkards, in those who are very
fat, in gouty persons, and in those who are affected with Bright's disease,

heart disease, emphysema of the lungs, or phthisis. The death-rate is not
augmented by a state of poverty. Murchison says that in j)i'i'*^'i'te

practice it is probably greater among the upper classes than among the
very poor. In women the existence of pregnancy does not modify it to any
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great extent—abortion or miscarriage almost always occurs; but as a rule

such patients recover.

The indications afforded by symptoms are exceedingly liable, when
they seem to be favorable, to be unexpectedly upset by the supervention

of some almost inevitably fatal complication. It is this which has led to the

prevalent idea that a prognosis ought hardly to be hazarded at all in enteric

fever, and one cannot too strongly insist on the fact that no case, however
mild, can ever be declared to be altogether free from danger ; but, if com-
plications be left out of consideration, Liebermeister maintains that there is

scarcely any other acute disease, of which the course can be foretold at an
early period with so high a degree of probability. The basis on which
one's opinion must mainly rest is afforded by the thermometer. The death-

rate is found to be greater in proportion as the maxim^^m temperature

—

y.sually an evening temperature—is higher, and by the end of the first

week the fever has generally reached its highest point, or nearly so. Still

more important are observations on morning temperatures. The more
marked the morning remissions the more favorable the case. A considei'-

able fall on even a single occasion is a good sign, unless it is due to haemor-
rhage or to some other complication. Fiedler found that the disease proved
fatal to more than half of those patients in whom the temperature in the
morning reached 105'4°, and to eveiy one, with a single exception, in whom
it reached 106'25°. Liebermeister seems to think that morning remissions

are of value by interrupting the pernicious action of heat upon the tissues,

and that the}'' also show the fever to be less obstinate than if it were con-

tinuous. He goes on to say that it is a favorable omen if a cold bath
lowers the temperature much and for a considerable time, and that a dose
of quinine affords a sort of test as to the gravity of a case, this being less

in proportion as the antipyretic action of the alkaloid is greater.

But individuals differ in the extent to wliich pyrexia is injurious to them,
and the best measures of such differences are afforded by the state of the
pulse and by the degi-ee of disturbance of the cerebral functions. Lieber-
meister put together the eases that had occurred at the Basle Hospital,

and shows that, the average mortality being 16 or 17 per cent., no fewer
than 40 per cent, of those patients died when the pulse reached 120, and
80 per cent, of those in whom it exceeded 140. He also arranged his cases

according to the intensity of the delirium and coma, and corresponding
variations were found in the death-rate. Fatal complications occur far more
frequently in severe cases than in those of which the course has been mild.

Treatment.—But the jorognosis of enteric fever also dej^ends upon the

treatment to which the patient is subjected. It is a point of extreme import-
ance that from the very commencement of the disease he should be kept at

rest, and free both from bodily fatigue and mental strain. Not the least of

the advantages which result from the habitual use of a clinical thermometer
in daily practice is that the discovery of pyrexia in what might otherwise
have been taken for a trifling disorder of the ]}rim(S vice gives one grounds for

insisting that no work shall be done until the temperature has fallen to the

normal level. Men are apt to do themselves irreparable injury by struggling
on day after day, even if they do not try to "walk off" their illness, or go away
for change of air and a holiday, when they ought to be lying quietly in bed.
The members of our own profession show no more judgment than»others
in this respect; Liebermeister has known medical men to go on seeing
patients after having themselves noted their temperature at 104° on the
previous evening. Sir William Jenner, speaking at Birmingham in 1879,
declared ('Lancet,' 1879, ii, p. 715) that some of the worst cases of enteric

fever which he had ever seen appeared to owe their gravity to the cii'cum-
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stance that the patient had travelled, after having hegun to feel ill, in order

to reach his home. He added that he scarcely ever allowed a patient to

be removed from the place where he was seized with the disease if his resi-

dence were at a distance.

The sick room should be large and airy, so that it can be well ventilated

without draughts. I do not know whether Liebermeister is right in asserting

that a person whose temperature is much above normal is incapable of
catching cold, and that therefore exposure to draught for a short time can
do him no harm. Jenner says that it is well to let him have a different room
at night from that Avhich he occupies during the day.

Another matter which is of great consequence is the diet. This
throughout the whole course of the disease shoiild consist of fluids only.

The staple ought to be milk, of which two, three, or four pints may be
supplied each day : it should be given in regular portions every two hours,
or every hour, or even oftener ; as the case goes on it soon becomes necessary
to persevere with the feeding systematically throughout the night. If

curdled milk is rejected by the stomach, or if it appears undigested in the
evacuations, recourse should be had to Benger's liquor imncreaticus, after

the method which will be fully described elsewhere ; the conversion of the
casein into a peptone prevents all further trouble with it. I think that
this may very likely hereafter become a routine practice. Other articles of

food which may be allowed are animal broths, beef tea, and calves' -foot

jelly. It is generally said that beef tea is apt to cause increased diarrhoea.

Jenner advises that some strong essence of vegetables should be added
to the broths. He pei'mits a little strained fruit juice to be taken,

but does not let his patient suck grapes becaiise of the difficulty of j)re-

venting. the seeds from slipping down the throat ; even particles of the pulp
of fruits may, he says, cause irritation of the bowel. Pure water may be
taken without stint.

Almost all observers are agreed that no method of treatment has yet
been discovered by which the course of enteric fever can be shortened, but
I certainly cannot see that there is any absurdity in supposing this to be
possible. We have good reason to believe that the disease sometimes spon-
taneously aborts at the end of the second week, and there seems to be no
reason why the number of cases in which this occurs shoiTld not be increased
by the administration of some medicine or other. Liebermeister, indeed, is

disj)Osed to believe that by three or four doses of from eight to ten grains
of calomel, given in succession within twenty-four hours at an early period
of the fever, he succeeded in a certain i^roportion of cases in cutting short
the fever. He adopted this plan in two hundred and twenty-three cases.

The mortality also was less than when no calomel was used.

Of late years, however, the attention of physicians, so far as the treat-

ment of enteric fever is concerned, has been mainly directed to the question
whether or not it is advantageous to the patient to have his temperature
systematically kept down by cold baths or in other ways. And a mass of
weighty evidence has now been accumulated in support of this practice, which,
although it had been advocated in this counti-y by Currie nearly a century
ago, had fallen altogether into neglect. The revival of it was due first in

1861 to Brand, of Stettin, and secondly to Jtirgensen, of Kiel, in 1866.
Since that time it has been adopted by many physicians, both in G-ermany
and in England ; among ourselves no one has studied it more carefully than
Dr Cayley, of the London Fever Hospital, Avho recorded his experience of it

in the Croonian Lectures for 1880. A point of great importance is that
those who recommend an antipyretic treatment in enteric fever appeal, not
merely to the vague impressions derived directly from the observation of
cases, but to a numerical analysis of the results which they have attained.
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It must he imderstood that the fundamental proposition iipon which

the antipyretic method of treatiug enteric fever is based is that j)yrexia is

harmful, not beeaiise the bodily tissues undergo rapid waste in the main-

tenance of febrile heat, but because they are affected injuriously by exposure

to a high temperature, especially when it is kept up for a leugth of time and
without intermissions. For, on the former view, which till recently was
generally adopted, it would be worse than useless to employ cold, since the

effect is undoubtedly to increase for the time very greatly the evolution of

heat within the body, even if the temperature does not actually afterwards

rise again to its former level.
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History—Onset of the disease—Throat—Rash—Abortive and malignant

varieties—Complications and sequelce—Prognosis and treatment.

Tlie recognition of Scarlet Fever as a distinct disease began with

Sydenham (1675), and was completed by Withering a century later

(1778). It had, indeed, been described as far back as 1556 by Ingrassias

under the name of Rossalia ; but Morton, who was a contemporary of

Sydenham, maintained that it was only a variety of measles, and called it

morhilli confluentes. The designation fehris scarlatina (Ital. scarlatto=
scarlet), was employed by Sydenham. It is very remai-kable that he made
no allnsion to sorethroat as one of its symptoms.

Course.—The onset of the disease is generally quite sudden. In children

the first symptom is often vomiting or a convulsive seizure. In adults it is

usually soreness of the throat. There may be chilliness or even a rigor. The
patient complains of headache, malaise, prostration.

The face quickly becomes flushed, the pulse quick, the skin hot. For a

child's pvilse to be at 140 or 160 within a few hours is not uncommon, and
is of no unfavorable augury ; and it may remain high for some days. The
temperature may rise to 104° or 105° in the course of the first day, or it may
attain the same point more slowly, while the rash is coming out. It then
generally rests stationary, or nearly so, until the rash begins to fade. The
extreme dryness of the surface is apt to give one an impression that it is

hotter than is really the case ; from the time of Addison the pungent heat
of the skin in scarlet fever has been spoken of at Guy's as comparable only

with that which is to be felt in acute pneumonia. Dr G-ee describes the
fever as frequently ending in a complete crisis ; this occurred in two of his

eases on the fourth day, in four on the fifth, and in three on the seventh.

But most writers say that its fall is far more often gradual, taking from
three to eight days for its completion. The tongue is at first coated with a
thick creamy layer, as in other febrile diseases. But before long enlarged
fungiform papillae are seen projecting as shining scarlet points ; and after

two or three days the white fur clears away from before backAvards, leaving

a smooth bright red surface ; this, with the little prominences that are
thickly scattered over it, has an appearance that has been aptly comj)ared
with that of a strawberry. Sometimes, however, no such enlargement of

the fungiform papillae occurs. German writers speak of a miliary vesicular

eruption as occasionally present, especially on the doi'sal surface. The
tongue does not regain its normal aspect until convalescence has set in.

On looking at the fauces one finds the arches of the palate, the uvula,

and the tonsils more or less reddened or purple. Sometimes, but not always,

they are swollen ; and the redness may extend to the roof of the mouth and
to the pharynx. Swelling of the mucous glands often gives a granular
appearance to the affected parts ; and their secretion may accumulate upon
the surface so as to simulate the presence of ulcers. The tonsils may even
project inwards until with the club-shaped uvula they block up the passage

;

and after a few days one or both of them may suppurate. There is often
swelling of the neighbouring cervical lymph-glands.

The rash generally makes its appearance in from twelve to thirty hours
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after tlie coinmeneemeut of the disease. Sometimes it is later ; but, as Dr
Gee remarks, the proof of this is difficult, not only because the first signs of

it are easily overlooked, but because it may recede for a time, and then come
out again. In some of the more severe cases it is altogether ill developed,

and wi'iters say that it may then be delayed until the third or the fourth

day. Trousseau had under his care a boy, six or seven years old, who
suffered from headache, vomiting, strabismus, slowness of pulse and stupor,

so that " cerebral fever " was diagnosed, until on the eighth day sorethroat

and a scarlatinal eruption appeared, whereupon the brain symptoms ceased;

but such a case is altogether exceptional, and I think that there may fairly

be a cjuestion as to its original nature. As a rule, the rash is first to be
discovered upon the sides of the neck and the upper part of the chest ; and
it generally takes twelve or twenty-four hours, or even two or three days, to

reach its full development. But sometimes it comes out almost at once

over a very large surface. The face often remains fi'ee from it. Thomas
insists that in most cases it is limited to the forehead and temples, the

cheeks showing only the ordinary flush of fever, while the parts round the

mouth, nearly to the chin, remain pale and afford a striking contrast. The
up)per arms are often covered with the eruption, and it is exceedingly well

marked on the abdomen and on the inner sides of the thighs. The colour

is usually a bright scarlet, so that Watson aptly compared it with that of a

boiled loljster ; but sometimes it is of a lighter pink, and sometimes purplish.

It may aiip)ear to be uniformly diffused, but on careful examination one

can generally see that it is made up of very minute red points, which are

at first isolated from one another, and which, even when they have coalesced,

often leave a little islet of healthy skin here and there. It momentarily
disappears on pressure, excej^t where there has been some degree of haemor-

rhage or perhaps capillary stasis, in which case isolated red spots remain,

with a more or less general yellow discolouration. As Watson long ago

pointed out, on the foreanns and the legs, as well as on the backs of the

hands and of the feet, the rash of scarlet fever consists of larger and more
prominent ])apules than elsew-here ; the palms and the soles, however, show
only a faint diffused blush. The skin of the affected parts is slightly

turgid or even swollen ; the eyelids and the cheeks look a little puffy.

Trousseau remarks that tumefaction of the fingers often prevents the patient

from closing his hand. Histologically'—Loschner discovered exudation- cells

in the rete Malpighii, and probably they were seen by Dr Fenwick also, who^

further observed that the basement membrane of the sweat glands was
thickened, and their channels were obstructed by an overgrowth of epithe-

lium, or by extravasated blood. That the scarlet fever eruption bears no

definite relation to these glands, nor to the hair-follicles, seems to follow

from a case (cited by Thomas on the authority of Landenberger) in which it

did not fail to develop itself over an immense cicatrix, the result of a burn

which was said to have destroyed the whole thickness of the skin.

Certain modifications of the eruption of scarlet fever are sometimes

observed. Instead of being punctiform, it may in rare cases consist of large,

irregular, slightly raised maculae, more or less like those of measles, or it

may be markedly papular. Or, again, it may be associated with immense
numbers of miliary vesicles, especially upon the neck and chest, when there

has been much perspiration.

At a variable period after the subsidence of the rash the superficial ]^.yers

of the cuticle begin to peel off, or, in technical language, to " desquamate."

This is sometimes observed within a few days, sometimes not until two or

three weeks have elapsed. Its amount is not necessarily proportionate to

the intensity of the cutaneous affection ; it may be well marked where that

was so slight as to have been overlooked, and so may be of service in clinching
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a Joubtfvil diagnosis. In some cases it assumes a fui-furaceous form ; a

mealy powder, or a fine sciirf, becoming detached from tbe surface, especially

from tlie face. But more generally it is " membranaceous ;
" distinct flakes

come away, and may be some inches long. The first step towards the

throwing oft" of the epidermis at a particular spot is often the formation of

a little opaque raised vesicle, very like those which are characteristic of

eczema, but dry ; this breaks at the summit, leaving a free edge in the

shape of a ring, which gradually becomes larger and larger. The cnticle

of the hands is now and then shed en masse, like a glove ; and the same may
be the case with the feet ; in some cases not even the nails are left behind.

So complete a desquamation as this necessarily takes several weeks for its

completion. Much more often, however, the fact that the exanthem inter-

feres for the time with the nutrition of the nails, is shown, not by their

exfoliation, btit by the formation of a transverse groove upon them : to this

Dr Wilks has especially drawn attention; it is seen upon several of the nails

-at equal distances from their roots, and of course it ultimately becomes lost

at their distal extremities. Such grooves on the nails are not, indeed,

peculiar to scarlet fever, being sometimes seen after other acute diseases
;

but, even with this qnalification, their presence sometimes throws valuable

light upon the origin of sequeliB, the real nature of which might otherwise

have remained unctetermined. The hair comes olf with the cuticle ; but, so

far as I know, not more than after any other fever of equal severity.

Aberrant forms.—A striking feature of scarlet fever, and one upon which
all writers lay stress, is the great variability of its symptoms and of its

course ; so that, indeed, there is much difficulty in describing all the different

forms it may assume.
In some cases the disease is rudimentary or abortive. Thus, during

epidemics, it often happens that adults become more or less feverish, com-
plain of a slight sorethroat with redness of the mucous membrane, and
have a little pain and swelling of the cervical glands, but are at no time

really ill. This is- especially apt to be the case with those who have already

had an attack in childhood ; medical men have told me that it has again

and again occurred to them, when attending patients suffering under scarlet

fever. Bnt I lately saw an instance in which a father so affected gave to

his children a disease of such severity that one of them died. Again,
the chief symptom may be feverishness, so that the complaint passes for a
mere febricula, there being little or no affection of the throat, and no redness

of the skin beyond what might be attributed to the pressure of clothes or

to some other accidental circiimstance. Lastly, the sole indication may
he an eruption, and this perhaps limited to a small part of the surface.

The real nature of this affection is often first shown by the occurrence of

desquamation, or even by the unforeseen supervention of dropsy or of some
other sequela.

In a very different class of cases, the symptoms are incomplete

because the end comes too quickly for their fnll development. In
several recorded instances the patients have died in from eight to fifteen

hours ; the chief phenomena have then been delirium or coma, convulsions,

or even tonic spasms with trismus, incessant vomiting, and diarrhoea, with
extreme rapidity of pulse and of breathing. Sometimes there has also been
hyperpyrexia, in which case one would be inclined to regard this as deter-

mining the form of the disease. A temperature of 115° F. was observed

hy the late Dr Woodman in some patients. The only thing that could
render a diagnosis possible would be the occurrence of other cases of scarlet

fever in the same neighbourhood.
The cases just referred to constitute the most extreme examj^les of what
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in England is commonly called malirjnant scarlet fever. But there are otlier

varieties of it whicli are less raj)idly fatal. Sometimes, witli early severe

constitutional symptoms of a "tyi:)lioid" character, the rash comes out late

and imperfectly, and its hue is not bright scarlet, hut rather a livid

violet. In some instances the disease assumes a liceviorrJiagic form ; at

least, almost all writers say so except Dr Gee, who is evidently inclined to

think that the early heemorrhagic roseola of smallpox may have heen
mistaken for it.

Sometimes, again, the eruption develops itself in the regular way ; but
the febrile disturbance, which from the first is high, runs on for two or

three weeks instead of siibsiding after a few days. The patient then falls

into a typhoid state, with muttering delirium, a dry brown tongue, and
sordes upon the lips. Many of these cases end fatally. In a large propor-

tion of them the affection of the throat is unduly severe. Either the fauces

are covered with a diphtheritic exudation, or they become gangrenous and
slough away, leaving a horribly offensive cavity. The inflammation often

spreads to the lining membrane of the nose, and an acrid fluid flows

from the nostrils, which excoriates the upper hp. The nasal bones may
even become necrotic. Still more frequent is extension to the ear along the
Eustachian tube ; the tympanum then fills with pus, which is discharged by
perforation of the membrane. Here, again, there is often great destruction

of the tissues ; Sir Thomas "Watson mentions a case in which, every time
that the child swallowed, some of the fluid food ran out immediately at one
of its ears ; and it is no uncommon thing for fatal haemorrhage to ensue
from perforation of the carotid artery.

In other cases, the chief local mischief is outside the throat, in the
cervical lymph-glands and the adjacent structures. A large swelling

may form on each side of the neck near the angle of the jaw ; or the whole-

space from the chin to the sternum may be occupied by a brawny shining
mass, which has been termed a " collar." It does not appear that the
salivary glands, whether parotid or submaxillary, take any part in this

afi"ection. The induration of the connective tissue may spread backwards
between the pharynx and the spine, or downwards into the mediastinum.
If suppuration occurs, the pus may be discharged by a series of fistulous

openings burrowing and undermining the skin in all directions ; or a post-

pharyngeal abscess may be formed, which, pressing on the larynx, may cause
sufiiocation. Extensive sloughing often takes place, so that the muscles are

laid bare, as in a clean dissection ; and dangerous or fatal haemorrhage may
ensue, from perforation of one of the arteries or veins of the neck.

Complications.—Some of these alfections ought perhaps to be described

as complications of scarlet fevei% rather than under any other head ; but I
do not see where the line is to be drawn. We may certainly give that name-
to one morbid condition which is comparatively seldomr obseiwed, and un-
represented in the normal course of the disease, but which is by no means
confined to cases of great severity. I refer to a painful swelling of some or

all of the joints, which generally sets in while the skin is peeling. This affects

sometimes the smaller, sometimes the larger articulations ; it generally

quickly subsides, and Thomas says it is even more fugitive than that which_

occurs in acute rheumatism, and which is in all respects very similar to

it. In some cases, however, it "settles" into one particular joint, leading-

to chronic effusion, or even suppuration. ,

Another and a far more important complication of scarlet fever is an
acute nephritis, accompanied with albiiminuria. Whether any affection of

the kidney is present in ordinary cases of scarlet fever, which end in recovery,

appears to be still doubtful. Thomas remarks that the question could be
settled only by the microscopical examination of the organs from a patient
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killed by an accident during the course of tlie disease. It is certain that
nephritis has been found after death in some exceptional cases of scarlatinal

dropsy in which the nrine, althougii scanty, contained neither albumen nor
casts during life. This fact obviously suggests the possibility that renal
changes may be j)resent in cases which do well, without any evidence of it

being discoverable. And it is also certain that the more assiduously one
tests the secretions of the kidneys throughout the whole course of the
disease, the more numerous are the cases in which a trace of albumen is

detected at one time or another. Thus some German Avriters look upon a
renal catarrh as bearing to scarlet fever the same relation which bronchial
catarrh bears to measles. But, as Thomas points out, albumen and tube
casts are occasionally found in the urine in several other febrile diseases, so

that their presence is not necessarily *to be taken as part of the action of a
specific poison upon the kidneys.

Scarlatinal dropsy I shall leave to T)e discussed with the similar affection

that results from other acute forms of renal inflammation. And as for
the rest of the sequelse of scarlet fever, all that is required in this place is

that I should mention the fact that pleurisy, pneumonia, and pericarditis

are of rather frequent occurrence, especially in connection with the rheu-
matoid disease of the joints. This may also be attended with endocarditis,
and so may doubtless be the starting-point of chronic changes in the valves of
the heart ; but whether such changes ever arise when the joints have remained
free appears to me to be doubtful. In making post-mortem examinations
of children who have recently had scarlet fever I have always found the
valves healthy.

Chronic enlargement of the tonsils is very common in children who have
passed through this exanthem. Far moi'e important are various affections
of the ears, which are apt to be left behind by it, so that indeed it is

almost always resj)onsible for the occurrence of deafness acquired in early
life.

Prognosis.—The prognosis of scarlet fever cannot be altogether devoid of
anxiety ; the disease is never so mild but that some dangerous complication
may arise. Sporadic cases are sometimes quite as severe as those which form
part of an epidemic. Indeed, different epidemics differ very widely in their
gravity. I have known one to prevail for many months in a country town
without there being a death, and Avithout droj^sy ever supervening. G-raves
has recorded the fact that whenever scarlet fever appeared in Dublin between
1805 and 1833, it was always mild, so that on one occasion eighty children
were attacked in the same public institution, and all recovered ; but during
1834 and 1835 the city was the seat of a very malignant and fatal epidemic.
Thomas says that a mortality of from 13 to 18 per cent, is very common,
but that it not infrequently rises to 25 and sometimes even to 30 or 40 per
cent.

I have already indicated most of the inferences which are to be drawn
from particular symptoms or combinations of symj^toms. But it may be
added that, according to Trousseau, the occurrence of convulsions during
the first or second day is always a sign of danger, whereas in other exan-
themata it is not of evil omen. Another point which is made by this writer
is that in scarlet fever, as in smallpox, the more intense the rash the more
severe is the disease. Hei'e, however, he differs from most other observers

;

and I think that the statement can only be admitted to be correct in so far,
that those cases in which a bright red eruption covers the whole of the body
and lasts for an unusually long time, are generally grave ones.

Treatment.—Little need be said on this subject. We have no means of
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cliecking the disease, and must be content to treat it on the same principles

as those indicated in the chapters on Typhus and Enteric Fevers. In the

more severe forms stimulants are particularly needful : and cold affusion or

hathing is the best method of combating hyperpyrexia. Gl-reat care should

be taken to avoid chill during desquamation, and inunction forms a protec-

tion to the patient against this dauger, and to others against infection.

The extreme tenacity and activity of the contagion of scarlatina renders

isolation imperative, and the precautious enumerated on pp. 31—33 are in

no case more essential than during convalescence from this disease.



ROTHELN
{RUBEOLA, EPIDEMIC ROSEOLA)

Becocpiition and novienclcdure—Its characteristics—Tivo incompatible descrip-

tions of its symptoms aiid course— Possibly a variety of measles—Direction

in which a solution of the question may be expected.

Hardly had scarlet fever become universally recognised as distinct from
measles in tlie latter lialf of the last century, when physicians in Germany
began to try to isolate a third member of the same group of diseases,

and adopted for it the term " Rubeola," for vphich they had no other use,

since they adhered to " morbilli " as the Latin name for measles. And ever

since a controversy has been smouldering in that country as to the exist-

ence of this complaint, vrhich is commonly knovs'n there as Rotheln, the cor-

responding term for measles being Maseru. But in France and in England
the question has until lately attracted little notice, one reason being, in all

])robability, that the word rubeola was otherwise appropriated. Dr Pater-

son, of Leith, however, described the supposed third exanthem in the
' Edinburgh Medical Journal ' for 1840, and among English writers who
have since expressed their belief in its existence may be mentioned Copland,

Aitken, Squire, Bristowe, Murchison, and Robert Liveing. A suitable name
has yet, I think, to be discovered. Copland and Aitken, having reverted

to the use of morbilli for measles, call it rubeola, but this is obviously very

likely to lead to confusion. Nor does it seem to me that the term " epi-

demic roseola," proposed by Squire and by Bristowe, is much better, since it

would naturally convey the impression that the disease bears some relation

to the other eruptions which have been known as species of roseola since

the time of Willan. On the whole I prefer the barbarous expedient of

borrowing for the present the German name of Rotheln.

If one were asked what are supposed to be the most essential features of

rotheln, one would reply that it has a rash very like that of measles^ b'at

resembles scarlet fever in having a very short prodromal stage, and in being
attended with a marked sorethroat. Thus it clearly is allied to measles rathei

than to scarlet fever, and it is not distinguished from measles by any positive

characters comparable with those which separate measles and scarlet fever

from one another. A favourite idea with some of the older writers was that

it was a " hybrid" between these two diseases ; they even spoke of the sym-
ptoms as alternating in different cases, so that sometimes the rash of measles

would be associated with the sorethroat of scarlet fever, whereas sometimes
the reverse would be the case. But this was purely fanciful, and whatever
may be said as to the possibility of the specific causes of two exanthemata
combining so as to produce in a single patient a modified affection, one can
scarcely conceive that such an affection should be epidemic, still less that its

contagion should protect against the recurrence of itself while affording no
immunity against either of the constituent diseases. It must be added that

Trousseau declares rotheln to have no protecting influence, even against

itself, but in this I believe he differs from all other writers.



214 TAVO ACCOUNTS OF EOTHELX

There being, then, no positive signs distingnisliing rotlieln from measles,

one wonlcl expect that those j^hysicians who insist upon the separate existence

of the former disease, and who have described it from their own observations,

should at least agree among themselves as to all the details of its symptoms
and course. But, imfortimately, the very opposite is the case. JSTo two
writers seem to me to give exactly the same account of it. And at the present
time two incongiaious descriptions of it are to be found in current medical
literature.

One of them is fully set forth by Aitkeu. It is identical with that
which Paterson gave in 1840, and indirectly it owes its parentage to the
G-eiTaan writers of the earlier part of the present century. According to

this view of rotheln it is often rapidly fatal, destroying life by suffocation,

or by convulsions and coma. Its earliest symptoms (in addition to rigors

and nausea, or even vomiting) are redness and pain of the eyes with lachry-
mation, sneezing and watery discharge from the nose, congh, sorethroat, and
hoarseness. The eruption, which does not break out till the third or the
fourth day, appears in minute dots, but rapidly assumes the appearance of

irregular-shaped pa,tches, with obtuse angles, sometimes of an intensely dark
colour towards their margins, and distinctly raised,—more so than in measles.
It is always less abundant on the limbs than on the trunk, but appears upon
both at the same time. Copland says that in severe cases the whole
surface may after twenty-four hours have a deep and almost equal red
colour, so that the disease may now be readily mistaken for scarlet fever.

Both he and Paterson agree that the einiption lasts four or five days, or

even from six to ten days ; it is followed by a branny descj[uamation. The
constitutional s}-mptoms are often severe ; sorethroat is always a prominent
symptom, and there may be complete loss of voice, and inability to swallow
even the smallest quantity of fluid, which generally regurgitates through the
nose. Affections of the respiratory passages and lungs may occur as sequelae

;

or there may be dropsy ; or the cervical glands may suppurate.
Contrast with this the account of rotheln which is given in Ziemssen's

' Handbuch ' by Thomas, who speaks of having observed two epidemics of it

at Leipsig, one in 1868, the other in 1872. The prodromal stage, he says,

is very short, lasting from two to twelve hours, or even being altogether
absent. When it is present, it is attended with a catarrh of the fauces
and air passages, less marked than in measles, but so that sneezing and
coughing are never altogether absent ; the conjunctivae are injected, the eyes
are painful, there is intolerance of light. There is always a more or less

spotted redness of the fauces, and the tonsils may be a little swollen ; but
pain in swallowing seems not to be a constant symptom. The tongue is

covered vdth a white fur through which a few red papillae may be visible.

The rash consists of round or oval spots, from the size of pins' heads to that
of lentils or even of beans ; they generally remain isolated, but are some-
times connected with one another by projecting processes ; they do not form
the angular concentric outlines which are seen in measles. They are very
slightly raised, and fade off' a little at their margins ; their colour is some-
times bright when the rash is fully out, but it is mostly a rather pale rose.

They cover the face (including the lips), neck, body, upper arms, and thighs
;

they are not darker in hue on the face than elsewhere. On the forearms
and hands, and also on the legs and feet, they are often less marked. Their
duration is not more than fi'om two to four days, indeed, they remain fully

developed for a few hours only. When they disapjiear, they leave behind
them very faint yellow stains. Id the large majority of cases desquamation
is altogether wanting ; if present at all, it is very slight and partial. The
disease may be entirely unattended with fever ; there may not even be any
malaise. Sometimes, however, the temperature rises to 100° or even to
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102° for twenty-four Lours, or occasionally for two or three days. With the

subsidence of the rash, the recovery of the patient is complete. It is doubtful

whether there are any complications or sequelae ; the cervical glands may
be a little swollen, but pus does not form in them, and there is no liability

to renal dropsy. A fatal termination is unknown.
It is, I think, clear that these two descriptions do not both belong to

one disease, complete in itself, and distinct alike from measles and from

scarlet fever. If one had simply to choose between them, one would have

little hesitation in preferring the more recent one, and in agreeing with

Thomas that the older physicians were often imfortunate in selecting the

cases upon which they based their accounts of rotheln. But it is impossible

not to feel that the grounds on which we are asked to admit its existence

are materially weakened by the necessity of thus throwing over all the

earlier observations. And what makes the matter worse is that even the

more modern writers fail to agree in their statements concerning the sup-

posed third exanthem. Thus, Trousseau insists on the absence of catarrh,

—lachrymation, coryza, and cough,—during the prodromal stage, and he

assigns to it a usual duration of one or two days, rarely prolonged to three

or four. He follows Vogel in making the rash give rise to intense itching,

whereas Thomas declares that this is seldom the case. The patches, he says,

are exceedingly fugitive, but they " disappear and reappear alternately for

some days." They are most abundant on the trunk and limbs. Bristowe,

on the other hand, speaks of the eruption of rotheln as generally most

abundant on the face and on the forearms and the legs (especially about

the wrists and the ankles) ; according to him its hue is dusky red or

purplish. Liveing ('Lancet,' 1874), while in all other respects he follows

the later descriptions of the disease, says that the rash lasts longer, as a

rule, than that of either measles or scarlet fever,—from four to ten days.^

Let us now consider what would be the alternative if we should reject

the doctrine of the existence of rotheln as an independent exanthem. Ob-
viously it would be that the cases which have been supposed to be examples of

it were really examples of an ill-developed or anomalous attack of measles.

And, except from one point of view, I think that there is very little to be

said against such a conclusion. The characters of the rash would assuredly

not stand long in the way. I find Mr Squire admitting almost as much as this

('Brit. Med. Journ.,' 1870), although he believes that the two diseases are

distinct. Nor could the presence of sorethroat be relied on as a criterion,

since recent writers speak of this as by no means severe, so slight indeed

that the patient may make no complaint of any affection of the fauces,

which is then first discovered by the physician, exactly as in measles. Nor
would the short duration, or absence, of prodromata be a proof that the

disease is not measles, for one could hardly be surprised that in one of the

mildest forms of that exanthem some of its less essential symptoms should

be wanting. Nor, lastly, would the fact that a supposed rotheln may
prevail epidemically, without passing into ordinary measles in any instance,

be conclusive, since epidemics of scarlet fever sometimes deviate quite as

much from the typical course.

The one real argument in favour of the separate existence of rotheln

is that it explains the occasional supervention of what appears to be a

second attack of measles in the same individual. But the importance of

this argument may, I think, be easily overrated. For an apparent recur-

rence is now and then observed in the case of other contagious diseases

which, as a rule, confer immunity. And, again, measles has been said to

have attacked a single patient three times, so that, unless Trousseau is right

in saying that rotheln possesses no pi'otective power against itself, the

j-ecognition of that exanthem does not, after all, entirely dispose of the
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difficulty. At first it seems a stiikiiig statement of Bristowe's, tliat wlieii

rotheln breaks out in a family, or in a school, where some children have
had measles and others not, it attacks them indiscriminately and with

equal mildness. But before one accepts this as final one must be sure that

the question has been looked at with unbiassed eyes. Like some other

jDroblems, it will probably be ultimately settled by the experience of general

practitioners practising in the less crowded districts of the country.

Thomas describes rotheln as occurring chiefly iu children, from infancy

onwards, but it has been seen in adults up to the age of forty, and (accord-

ing to Seitz) in an old woman of seventy-three. Its contagion is said by
most writers to be decidedly less active than that of measles. With regard

to the length of its incubation there are some differences of opinion. Bris-

towe speaks of it as probably lasting about a week ; Squire seems to say

that its duration is generally ten daj^s ; Thomas prolongs it to two and a half

or even three weeks, but he himself admits that the facts on which this

estimate is based are not to be relied on, since what they amount to is

merely that such an interval has often been observed between the dates at

which different children have successivelv been taken ill.



MEASLES
{3I0EBILL1)

Nomenclahire—Onset—Eruption— Varieties—Complications—Sequelce—
Prog7iosis.

T-R-o centuries only have passed since tlie writings of Sydenham (circa

1675) first led to the sej^aration of ineasles and smallpox from one another,,

although the distinctions between them had been pointed out by Forestus

in 1563. It i'ollows that little is to be gained by attempts to trace the

earlier history of measles ; but I may mention that Ehazes and Avicenna
are stated to have described it under the name of Hhasbah. That of Mor-
billi (Ital. = a little plague) seems to have been constantly applied to it

until the middle of the eighteenth century, when Sauvages first called it

Rubeola. This designation was unfortunately adopted in Great Britain by
Cullen, and by Willan ; and their authority led to its general acceptance.

But within the last few years most English writers have reverted to the use

of the term " morbilli."

Course.—The prodromal stage of measles presents more than one pecu-

liarity. In the first place, although the patient is talcen suddenly ill in the

ordinary way with anorexia, headache, and malaise; although vomiting may
set in, or diarrhoea, or epistaxis, or (in children) a convulsive seizure ; and
although by the evening of the first day the temperature rises rapidly so

as to reach 102°, or more, yet the course of the fever during the next two or

three days is altogether uncertain. On the second or the third day the ther-

mometer may fall to normal ; and, as the appetite may at the same time retiirn,

the idea of an impending illness may be almost abandoned. In other cases,

however, the temperature remains at about 102°, with only trifling oscillations

backwards and forwards. In the second place, there are catarrhal symptoms
from the first ; the patient is troubled wdth coryza, sneezing, intolerance of

light ; fluid secretion pours from his eyes and nose, his face and eyelids

are swollen, and his conjunctivse are injected ; he may be hoarse, he may
have a cough, sibilant sounds or rhonchi may be audible on auscidtation

over his chest; and the cough may even be harsh and " croupy." By the

second, or at latest by the third day, one finds on looking at the fauces

that besides a general injection of the soft palate, there is an eruj^tion of

scattered points and spots over its mucous membi-ane. Kinger attaches

some importance to the presence of thin, opaque, white patches on the

gums, and the inside of the lips. In the pharynx one can hardly recognise

anything more than a difiiused redness, and the same has been observed

within the larynx by the aid of the laryngoscope. Some writers have
regarded all these appearances as indications of a " mucous exanthem,"

and have proposed to term it an " endanthem." Bat I agree with Thomas
in thinking that such a view is certainly tenable only for the affection of

the fauces ; although it may be of clinical value in enabling measles to be
recognised among the dark races of mankind, in wlionk no cutaneous exan-

them is visible. The tongue in this disease is coated with a white fur,

through wdiich a few red papillse may perhaps be seen projecting. The
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faucial affection and tlie early catarrhal symptoms in general continue into

tlie eruptive stage and then subside. According to Thomas, indications

of the cutaneous rash may sometimes be seen on the face during the pro-

dromal stage, in the form of minute puncta, around which the characteristic

papules afterwards develop.

The eruptive stage which succeeds begins generally on the fourth, but

sometimes on the third day ; in exceptional cases it is postponed until,

according to Trousseau, six, seven, or eight days have elapsed ; or even,

according to Watson, until the tenth day. There is now a further rise of

the temperature, which in thirty-six hours (as a rule, on the sixth day)

reaches its acme, this being generally 104° or 105°. Afterwards it may either

at once begin to decline, or may remain at or near the same point for a day
or two. The fall, when it does occur, is rapid, and the normal temperature

is reached by the eighth or the ninth evening at the latest.

Prof. Thomas, of Leipzig, seems to have studied the'thermometric changes

in measles with more care than any previous observer ; it will be noticed

that his conclusions accord perfectly with those of the older physicians, who
laid stress on the fact that " the fever does not, as in smallpox, cease, nor

even abate, upon the emergence of the eruption, but sometimes increases in

intensity " (Watson). The rash itself first appears on the face ; Einger says

that the earliest traces of it are seen on the forehead close to the scalp. It

spreads over the face (not avoiding the parts about the mouth) and the

trunk ; on the limbs, especially the lower limbs, it generally comes out

rather less freely, but it shows no decided predilection for the flexor rather

than the extensor surfaces, and it may be well marked upon the palms and
the soles. In several of these minor points it differs from the erujrtion of

scarlet fever. The rash commonly takes three days for its complete deve-

lopment, but sometimes not more than a few hours ; the later it is in begin-

ning, the more quickly it diffuses itself over the body, Thomas says that

before it has existed at any one spot for twenty-four hours it always begins

to decline, so that when it comes out slowly it fades upon the face and neck,

while it has still to make its appearance over the more distant j)arts ; but
according to Watson it may remain three days at least on the face before

its subsidence commences. The old doctrine that a rapid retrocession of

the rash was apt to be associated with the onset of a dangerous complica-

tion is disputed by Thomas, in common with many other modern writers.

On the other hand, he says that there is sometimes a short-lived recurrence

of it when from any accidental cause there is an exacerbation of the fever.

The colour of this rash is a more or less deep rose or crimson, inclining

to purple rather than to scarlet. It consists of sj^ots of irregular form, of

all sizes up to that of a split pea. They are at first isolated, but afterwards

coalesce into patches, the margins of which are sharply defined, and here

and there present rounded notches, or (to use the current expression) are
" crescentic " in outline. They are slightly raised ; indeed, even the earliest

papules can be distinctly felt with the finger, corresponding, as Thomas
believes, with the hyj)ersemic mouths of sebaceous folheles. However, he
himself alludes to the investigations of Grustav Simon, who, having excised a

portion of the skin from a patient affected with measles, examined it histo-

logically with negative results, so that he could only attribute the swelling

to hypersemia of, and serous exudation into, the tissues. When there is much
sweating a few vesicles of miliaria are sometimes to be seen. Before it

subsides, the eruption acquires a yellowish tint, which is particularly well

marked when the blood-vessels are temporarily emptied by the pressure of

one's finger. This is'no doubt the result of the diffusion of altered blood-

pigment in small quantity into the substance of the cutis ; for even in cases

which are doing well, it is no uncommon thing for actual haemorrhage to
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occur; so tliat, aftei* the rash has faded, purple stams remain, which after-

wards become brown and yellow and do not finally disappear for two or three

weeks. Desquamation takes place to a slight extent, especially from the

skin of the face. ISTo large scales are ever detached, but only a fine mealy

powder which (as Trousseau remarks) is often best seen when one brushes

the skin of the patient with one's coat-sleeve, or (according to Einger) when
the surface is stx-etched and viewed sideways. This writer says that it

begins on. the sixth or the eighth day, and continues for eight or ten days.

Varieties.—In many cases, however, measles runs an irregular course, and,

like those of other exanthemata, its aberrant forms are of two kinds : some
henign, being shorter and more favorable than usual, others malignant, at-

tencledwith very grave symptoms, and ending more or less rapidly in death.

Each of these, again, has to be subdivided into two varieties at least.

In one form of benign measles there is a rash, but no catarrh ; in another it

is the rash which is absent. Of morbilli sine catarrho, Thomas remarks that

it is especially apt to occur in very young infants, and that it is almost un-

attended with fever. There is reason to suppose that many cases]of rotheln

were formerly assigned to it, notwithstanding the slight affection of mucous
membranes which accompanies the exanthem in question. Perhaps this is

one reason why Sir Thomas Watson says that the incomplete form of the

disease confers no immunity against recurrence. In other cases, as he

goes on to say, the failure to protect is shown by the fact that the patient

is soon afterwards seized with regular measles, a true relapse probably, such

as may take place after other mild varieties of the complaint. Of morbilli

sine morbillis, on the other hand, Thomas observes that this form is in all

likelihood diagnosed more often than it really occurs : but surely the only

cases. in which one would think of suspecting its presence would be if during

an epidemic an unprotected person should suffer from catarrhal symptoms
without any apparent cause, or should even go through the ordinary pro-

dromal stage and then get well. Some writers have asserted that, as in the

case of latent scarlet fevei-, all doubts may ultimately be removed by the

occurrence of desquamation, but this being so slight even when the affec-

tion of the skin is intense, one would hardly expect to see it where there has

been no eruption at all.

Of the malignant varieties of measles, there is one which is attended with

haemorrhages from the mucous surfaces, and with an intensely pmjmric form
of eruption. At the present day, however, this is very infrequent : it is

observed chiefly in young and sickly children. Thus, when one finds the

older writers laying great stress upon " black measles," one is almost inclined

to suspect them of having mistaken cases of hsemorrhagic smallpox for this

disease ; and it is interesting to notice that Sydenham speaks of an unusually

bad kind of measles as prevailing in London in 1670 and 1674, at a time

when variola also was remarkably malignant and fatal. The haemorrhages

are said sometimes to begin before the ordinary morbillous rash comes out,

sometimes afterwards, in which case it quickly fades or turns of a livid

purple colour. Petechise and vibices cover the skin, while blood oozes from
the mucous membranes of the nose, kidneys, intestines, uterus, as well as

into the substance of the deeper tissues and internal organs. Death generally

takes place within a very few days.

In other instances measles becomes fatal by the severity and prolongation

of symptoms which are not in themselves unusual. The fever is from the

first intense and pei-sistent ; the rash, although it may come out early, is

generally of a livid purple colour, and often develops itself very imperfectly
;

instead of the temperature falling on the eighth or ninth day, it remains

high throughout the second week ; the pulse is very rapid and feeble, the

patient becomes delirious and drowsy, and passes into a " typhoid " condition
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witli a dry brown tongue, and sordcs on tlie lips. Death is nshered in hy
prostration and collapse.

One of the most important clinical uses of the theiinometer is in drawing-

attention to the fact that eases of this kind deviate from the ordinary course

of measles, and, according to Thomas, it is no less unfavorable for the tem-

perature to be low when the eruption is coming out, than for it to continue

high at a time when it should be falling.

However, it is a rule to which there seems to be scarcely any exceptions,

that in all but the most rapid among fatal cases of measles some complica-

tion or other is really the cause of death. Even when the symptoms are not

sufficiently marked to lead to its recognition during life, a local lesion is sure

to be discovered at the autopsy ; and in cases that recover similar affections

are very frequent, and often seriously modify the symptoms.
A broncho-pneumonia, with consolidation of scattered lobules throughout

the lungs, is the most frequent complication, particularly in certain epi-

demics ; indeed, it occurs so often that some wi'iters have been disposed to

include it in the regular course of the disease. But this cannot be admitted

:

and since the effects of catarrhal inflammation of the pulmonary tissues are

the same as when a like affection arises from other causes, I may leave it

to be described elsewhere. In some instances a lobar pneumonia is found,

and sometimes, perhaps, there is simply a capillary bronchitis.

Another very dangerous complication is the formation of a layer of

plastic exudation upon the fauces or within the larynx, a secondary " mem-
branous croup " or " diphtheria," according to the view which is taken

of such morbid changes ; and in many cases diarrhoea becomes so severe

as to bring about a fatal issue, especially when the evacuations assume a

dysenteric character. I believe that little more than redness of the intestinal

mucous membrane is found under such circumstances.

Among the less serious complications, so far as the life of the patient is

concerned, must be mentioned certain affections of the eyes and ears.

Ophthalmia is common, ciud often runs on for a great length of time after

recovery from the exanthem. ' I have once seen a diphtheritic membrane
form again and again on the conjuuctivse. Sometimes iritis occurs, and some-

times a destructive corneitis. In other cases the morbid action extends from
the fauces along the Eustachian tube, causing deafness and pain in the ear.

As a rule, it seems merely to lead to an accumulation of mucus in the tym-
panic cavity ; but now and then suppuration takes place, and even necrosis

of part of the temporal bone. Trousseau relates one instance of this, and
another has come under my own observation.

Almost any of the complications of measles may be so prolonged as to

have a fair claim to be regarded as sequelce, but there are some other affec-

tions which have a still better right to that title, since they do not begin

until after the jDatient has recovered from the primary disease. Among
these is a form of gangrene, attacking the mouth or the female genitalia,

and commonly known under the name of noma. According to Thomas it

does not arise spontaneously, but is preceded by some slighter lesion of the

same parts, such as a decayed tooth, an inflamed gum, or an infantile leu-

corrhcea respectively. It is generally, but not always, fatal. In other cases

measles is followed by necrosis of a portion of the upper or lower jaw.

Again, children often remain for many months atter recovery in a state

of ill-health, for which no obvious cause can be found, and during this itime

they are very apt to be seized with bronchitis, or even by lobar pneu-
monia, especially in the cold seasons of the year. Tuberculous affections

frequently develop themselves under such circumstances, and prove rapidly

fatal. An intercurrent attack of measles is said greatly to accelerate the

downward course of a pre-existing phthisis. On the other hand, certain
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cutaneous diseases, such as eczema, seem often to bo favorably modified by
the supervention of tlie exantliem, at least for a time ; and according to

Eilliet and Bartliez tlie same tiling liappens in some cases of epilepsy, cliorea,

or incontinence of urine.

Frorjnosis.—The mortality of measles varies vi'idely in different epidemics.

It has sometimes been so low as 2 to 3 per cent, of those who have been
attacked, sometimes as high as 50 per cent. Trousseau relates that in 1845
and 1846 he lost with broncho-pneumonia twenty-two out of twenty-four
children under his care in the Necker Hospital. According to Thomas the
few cases which occur during the first six months of life are generally mild

;

but with these exceptions the disease is more severe in infants than in older
children, and especially during dentition. Thomas says that he has several
times found teeth just protruding from the gums when death had been pre-

ceded by uncontrollable pain, and by cerebral symptoms. Among adults
measles is most dangerous to women who are pregnant or who have recently
been confined, and to the very few old people who are susceptible of it. It
is, however, almost always more severe in grown persons than in children.

The contagion is less persistent than that of scarlatina.

The general plan of treatment is the same, for in neither have we any
specific method of dealing with the malady itself.



SMALLPOX
{VARIOLA)

Incuhation—Prodromic symptoms—Early rashes—Specific eruption— Varieties

of, course, and symptoins—Discrete, co7ifi.uent, and modified Smallpox—
Complications and sequelce—Prognosis and treatment.

This terrible disease—before the introduction of vaccination the most
fatal of all epidemics—was first described by Ehazes about 900 a.d. It is,

in some respects, the most typical of the class of exanthemata.

The incuhation of smallpox is, as a general rule, twelve days. On the

thirteenth day from that on which the contagion entered the patient's body,

he is seized with more or less severe symptoms of malaise and fever. Most
writers allow that the interval may sometimes be longer ; Curschmann
extends it in exceptional cases to thirteen, Bristowe to sixteen days ; while

Marson affirms that he at least has never found the eruption fail to appear in

fourteen days after infection. He admits, however, that the incubation is

sometimes shortened by three or four days, and Curschmann alludes to one
instance in which it did not last more than five days. Zillzer believes that

in the hsemorrhagic form of variola it is constantly from six to eight days.

During this period patient generally feels well ; but occasionally he com-
plains from the very first of a vague malaise, with gastric disturbance, head-

ache, and giddiness, and towards the end there may be a httle pharyngeal

catarrh, with reddening of the uvula and tonsils.

The initial stage, which follows the incubation, sets it with a severe rigor,

or with a succession of slight chills. The temperature at once begins to

rise, and may reach 102° to 104° within twenty-four hours, and 105° or even
107° by the second day. In some cases the i>atient becomes rapidly pros-

trate, and totters if he attempts to walk, or to stand. Curschmann remarks
that whereas a working man attacked with enteric fever will often come on
foot to the hospital at a time when his temperature 'is already high, ono
who has smallpox must always be carried, unless, indeed, the disease is-

mild. Such a patient, while he is out of bed, has cold limbs, a pale sunken
countenance, and a small pulse, so that he is hardly to be recognised a few
hours later, when he has become warm, and when his face is red and turgid.

The pulse is much accelerated, varying from 100 to 120 in men, while in

women it may reach 130 or 140, and in children 160. The breathing is

quickened and is short and laboured. The skin is generally dry, but some-

times moist, or even sweating. Some medical men, among whom was the

late Mr Stocker, believe that it already emits a peculiar odour. There is

no doubt that the breath is foetid, and the tongue is often very foul.

Anorexia and thirst are present. The patient almost always complains of

pain across the forehead or over the whole head ; and this may be so intense

as to make him cry out. Children are not infrequently attacked by epilepti-

form convulsions ; or they may become delirious or comatose ; or they may
be constantly grinding their teeth. They often have diarrhoea ; but in

adults constipation is usually present. Curschmann says that in the more
severe cases a marked enlargement of the spleen may be detected.

So far, there is little to distinguish the early period of variola from that
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of some other diseases. But one symptom rathei- peculiar to it is vomiting,,

attended with violent retching and pain at the epigastrium, and some-

times so severe and persistent, that Curschmann mentions a case sent

up to the hospital with the provisional diagnosis of volvulus. Another

symptom, still more characteristic, is pain in the sacrum and loins.

This, however, is not very constant ; Curschmann says it occurred

in rather more than one half of his cases, and that in only one third of

them was it sufficiently intense to give rise to spontaneous complaints. It

appears to be especially frecpient in the more severe forms of smallpox.

Women are apt to suppose that it merely indicates the approach of men-
struation ; or, if they are pregnant, that labour is about to set in. And,

as a matter of fact, the catamenia do frequently appear during this stage

;

sometimes prematurely, but often in their regular course. In men the pain

in the loins is likely to be mistaken for that caused by gravel or some other

affection of the kidney, or for lumbago. Curschmann has often seen it

accompanied by pains in the limbs, so that the question of acute rheumatism
has had to be taken into account in the diagnosis.

Another set of symptoms, which are of importance because they might

cause the disease to be mistaken for measles, are those of common .catarrh,

sneezing, epistaxis, intolerance of light, lacrymation, sorethroat, and hoarse-

ness. The tonsils and the palate may be seen to be reddened.

Lastly, the initial stage of smallpox may be attended with two distinct

forms of cutaneous rash, which differ in their characters and still more
in their significance. One of them is, I think, best described as the roseola

variolosa, a name employed for it long ago by Eayer, and in 1853 by Eimer.

To attempt to trace back the history of the knowledge of this remarkable

eruption is, indeed, almost useless, because until recently most observers

regarded it as a proof that one of the other exanthemata was present, in addi-

tion to the variola. Eeinbold, in 1840, seems to have originally propounded
in express terms the doctrine that it is only a preliminary symptom of that

one disease alone. In this country Dr Wilks, I believe, deserves the

credit of having first drawn attention to it, in the ' Guy's Hospital Reports '

for 1857 and for 1861. Watson, however, also mentions it in 1867. But
Th , Simon, of Hamburg, is the writer who has most fully desciibed it, and
has recorded the largest number of cases. As a rule, it comes out on the

second or the third day ; but sometimes it immediately follows the initial

rigor, and sometimes it is the very earliest sign that anything is amiss with

the patient. There seem to be two varieties of it. One is maculated, and
is more or less like measles ; it may come out all over the body, perhaps

appearing first upon the face. The other is an evenly diffused red blush,

resembling scarlet fever, but (according to Simon) (jarker and of a more
bluish tint. This often has a distribution peculiar to itself, which was, I

think, first pointed out by Hebra. It is then limited to a triangle having

for the base a horizontal line drawn across the abdomen about the level of

the umbilicus between the two iliac spines, while the apex is formed by the

contact of the two thighs. Or it may also be visible in the axillae, and on.

the adjacent parts of the upper arms and of the chest. And on the limbs

it may affect the extensor surfaces of the elbows and of the knees, the backs

of the hands and fingers, as far as the first pharyngeal joints, and the back

of each foot in a line corresponding with the course of the extensor tendon

of the great toe. Its occurrence in the pubic and inguinal regions especially

is so characteristic, that it enabled me several years ago to diagnose correctly

a case in which there was no other reason to suspect smallpox. Even if no
other eruption should afterwards develop itself, one ought probably still to

maintain such a diagnosis, for Simon has recorded an instance of this kind

in which the disease aborted, notwithstanding that its real nature was
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proved by the patient's sistev being attacked bj variola at the very same
time. Sometimes, however, the seat of a roseola variolosa is irregular. We
have in our museum at Guy's Hospital models of a case in -n-hich it affected

only the flexor surfaces of the forearms ; and Curscbmann has seen

it in women limited to the skin about the nipples. It often lasts for

a day or two, and sometimes not longer than a few hours. But in a great

many cases it assumes a petechial form; and leaves green or brownish

stains which may remain visible the whole course of the disease. A point

of importance is that, even when it thus becomes hsem.orrhagic, the prognosis

need not be modified in an unfavorable direction. Hebra and Trousseau

seem to have indepeudently remarked that the parts affected by a roseola

variolosa aftenvards remain free from the proper smallpox rash. All sub-

sequent observers have confirmed this statement, reserving, however, some
few cases as esceptioDs to it.

Very different is the second form of initial eruption, which in fact con-

stitutes the most fatal of all the varieties of the disease,—the Variolce nigrce

of older writers, now generally known as Pmyura variolosa, Malignant small-

pox, or HcemorrJtagic smallpox.

After the usual early symptoms have been present during from eighteen

to thirty-sis hoiirs, there appears on the trunk and the limbs a diffused

scarlet redness, which at first can be made to disappear by pressure with

the finger. This soon becomes the seat of most extensive effusions of blood,

in spots and patches of all sizes and shapes. Large black rings now form
round the eyes ; the conjunctivse are ecchymosed (this, according to Marson,

is often seen very early in the case and is always a most dangerous symptom)
;

the whole face may be red and swollen. The tongue is thickly coated.

The breath has a horrible foetor, from the presence of a diphtheritic affection

of the throat. Haemorrhages may occur from any or all of the mucous
.surfaces. Bloody liquids are coughed up or vomited, or discharged from
the uteiTis or the bladder; or there may be epistaxis, or a sanguineous

flow from the eyes or the ears. The urine is extremely foetid, and it is

albuminous even when it contains no blood. The patient generally com-
plains of severe pain at the praecordia, and suffers severely from vomit-

ing. Yet, according to Curschmann, the temperature is seldom over 104°

;

or this is the case only just before the fatal termination. Both he and
Marson remark that consciousness is generally retained almost to the very

last ;
" few patients are so fortunate as to become cpiickly delirious or coma-

tose." Anaesthesia or hypereesthesia of certain parts of the surface, and
paralytic affections of the limbs, are said to have been observed by Ziilzer.

Before death the whole body becomes black or of a leaden grey colour. Accord-

ing to Marson the smallpox eruption is nearly always confluent in cases of this

kind ; but, as all writers point out, they often end too rapidly for such an
affection to appear. I have, however, seen at least two or three instances in

which, although the disease was prolonged for several days, not even papules

could be discovered. The first case that impressed this fact upon me was
one which occurred in the clinical ward of Guy's Hospital. The patient

lived several days, and as no sign of a proper smallpox eruption could

he detected, I came to the conclusion that it was not an example of

jitmjjura variolosa ; but a few days afterwards the clinical clerk who watched
the patient fell ill with a mild form of smallpox. It has often been
remarked that strong muscular men are particularly apt to be attack(^ with

fatal hsemorrhagic smallpox ; but Curschmann says he has often seen it in

delicate persons, in drunkards, and in women recently confined, or in those

who are pregnant, and who of course at once abort. According to

Marson the blood in this variety of smallj^ox is " poisoned from the very

£rst, and is rendered very fluid and watery." German pathologists, how-
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ever, lay some stress on the fact that in such cases the livei', the spleen, and

the kidneys are found after death to be neither swollen nor softened, and

that the substance of the heart is firm and of a dark red colour.

Hitherto I have said little or nothing about variations in the intensity

of the symptoms during the normal initial stage. But sometimes they are

very slightly marked, or even altogether absent ; the smallpox eruption then

appears after a few hours' malaise, or is actually the first sign that the

patient is ill. In such cases the disease itself is always very mild ; so that

Trousseau is not quite right in saying that the greater the duration of this

period the less serious is the attack. As a rule, the third day is that on

which the eruption comes out ; but in children it is often the second day.

Sometimes, however, nothing is be to seen until the fourth day; and then again

the prognosis is comparatively favorable. A postponement until the sixth

or the seventh day seems to occur only when there is some complication, as

in a patient of Trousseau's who had choleraic symptoms. Unlike a slight

initial stage, one which is severe is no guide as to the ultimate j^rogress of the

case. In women and in children it often happens that the most alarming sym-
ptoms are present during the first day or two, notwithstanding that the rest of

the disease is to be of a mild character. The most extreme instances of this

are afforded by a form of smallpox which was long ago described by Syden-

ham under the name of Fehris variolosa, and which de Haen termed Variolce

sine variolis. After a well-marked initial stage the disease aborts, and the

patient is well in threg, four, or six days at the latest. I have already

referred to one instance of this kind, which was attended with a characteristic

roseola. Another example of it is thus recorded by Marson. A lady walked

with a person already affected with smallpox. Twelve days afterwards

she was taken ill ; she was for a few hours delirious, but her illness passed

off without eruption ; twelve days later still, her sister, who had not been

out of the hotise for three months, was attacked with the same disease,

which ultimately assumed a confluent form. Curschmann tells of a woman
who was seized with shivering, fever, headache, and x^ain in the back, so

that, as variola was epidemic at the time, she seemed without doubt to be

passing through the initial stage ; but on the fourth day defervescence-

occurred, no rash could be detected, and by the tenth day she felt perfectly

well ; however, she gave birth to an infant, which was then covered with

an early eruption of smallpox. It afterw^ards suppurated and proved fatal.

The erujJtion.—The proper variolous eruption is first papular, then

vesicular, and finally pustular. The papule is round and smooth ; at first

it may be scarcely redder than the rest of the skin, and as it is hard, like a

small shot, it can often be felt better than it can be seen. But after twenty-

four hours it is always decidedly reddened, besides having increased in size.

Unlike the papule of measles and of most other exanthemata, it depends

upon a definite change in the superficial and middle cells of the rete mucosum,
which from the very commencement of the moi'bid process are swollen and
opaque. And in their midst exudation quickly takes place, so that by the

end of two days the horny layer of the epidermis is raised to form a minute

conical vesicle. By the fourth or fifth day of the eruption (seventh or eighth

of the disease) the vesicle is generally as large as a split pea, hemispherical in

form, and opaline in appearance. As a rule, the pocJc (as it is termed) has

a central depression or umbilicus. The origin of this has been much dis-

cussed ; it generally seems to depend upon the fact that the original paj^ule

was developed round the mouth of a hair-sac, or else round that of a

sweat gland, either of which structures may afterwards form a retinaculum,

tying down the roof of the vesicle in the middle. Eindfleisch gives a drawing

of a preparation in which a sudoriparous duct is plainly to be seen perform-

voii. I. 15
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ing this office, and he says that he has mauy such specimens in his possession.

However, it would seem that this explanation is not always applicable, since

the pock does not necessarily hear a definite relation to any of the canals

which traverse the cuticle. In all probability a similar function is then

discharged by one of many other bands wliich cross the upper part of every

vesicle in a direction more or less vertical, dividing it into a number of

separate chambers. This loculated character of the pock attracted notice

long before its nature was understood ; it affords the reason why only a

small part of the fluid is evacuated when a needle is introduced into the

roof at a single spot. But the idea of the older observers was that the

septa between the chambers were new fonnations, consisting of fibrin. Sir

Thomas Watson, for instance, speaks of a "central whitish disk," consisting

of "several little cells;" and this, he says, may by careful dissection be
taken out entire with the " lymph " which it contains, even when the rest

of the fluid in the pock has become yellow and purulent. Auspitz and
Basch, however, showed several years ago that all the septa in question are

in reality formed out of the original cells of the rete mucosum, small bundles

of which cohere together, and become stretched out into filaments and
bands, as the exudation accumulates around them. In this fluid leucocytes

are present in small numbers from the very first ; they go on increasing,

and it gradually passes from transparent senim into opaque jyus ; the

change is complete in about six or seven days fi'om the first appearance of

the papule,—that is, in the earliest part of the eruption, by the ninth or

tenth day of the disease. The pustule, when at its height, is often quite

hemispherical, the umbilicus having disappeared in consequence of the

rupture of the retinaculum which formed it.

But while the roof and the cavity of the pock are thus being developed

out of epidermic structures, a morbid process is at the same time going on
more or less actively in its floor, which, of course, consists of the papillary

layer of the derma, with at least the lowest cylindrical stratum of the rete

Malpighii. Whether a swollen state of the papillae contributes to the

formation of the original papule of the disease appears to be doubtful ; but
there is no doubt that its redness is clue to a hypersemia of them ; and
(according to Barensprung) this extends down through the whole thickness

of the skin. The exudation which fills the vesicle and afterwards the

pustule, is necessarily derived from these vascular tissues. But Cursch-
m.ann says that, so far from the papillae being always enlarged at this stage,

they are often rather flattened by the pressure to which they are subjected,

and may even be to some extent permanently atrophied by it. In some
cases, however, they become the seat of an infiltration of leucocytes, which
is so intense that it obliterates their blood-vessels, and, indeed, destroys

their structure completely, converting them into a white or ash-grey sub-

stance. Grerman histologists, in accordance with their usual terminology,

describe this form of pock as diplitheritic {vide supra, pp. 57, 58). The contrast

is the greater because the surrounding skin is of a bright red colour for

a considerable distance, making what is termed the halo or areola. The
infiltration of leucocytes into the floor of the diphtheritic pock may extend to

a vai-ying depth in the derma, or even through it into the looser tissue

beneath. Eindfleisch gives a drawing from an injected prej^aration, in which
the affected area had failed to receive any of the colouring matter.

Many of the pustules of smallpox undergo destruction almost as soon as

they are fully formed. They break, or are ruptured, giving exit to a honey-
like matter, which collects in drops upon the face and upon other exposed
parts of the patient's skin, and which saturates his shirt, his pillow, and his

sheets. Others, however, remain uninjured, and ultimately dry up without
discharging their contents. First a yellow-brown spot appears in the roof of
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tlie pock ; this sinks in, so as somewhat to resemble the earlier umbilicus

;

gradually it enlarges and extends to the periphery. The process of desicca-

tion, both in ruptured pustules and in those which are entire, begins about
eight or nine days after their first appearance in a papular form. The
crusts vary in colour from yellow to brown, or even black ; this depending
upon the admixture o£ more or less blood with the pus of which they are

formed. It is now that the extent to which the cutis vera has been
involved in the inflammation affects the result. If it has escaped, the crusts

fall off in four or five days (about the fifteenth or sixteenth' day of the disease),

leaving purple-red stains, but little or no signs of actual cicatrisation. But
if pus-cells have infiltrated the papillae, or the whole thickness of the skin,

these structures, to whatever depth they may have been affected, slough
away and become detached, as shreds, adhering to the under surface of the
crusts. Their separation takes longer, and may not begin until the
eighteenth or twentieth day. Moreover, when it occurs, granulating surfaces

are exposed which may take a considerable time in healing over. The
resulting cicatrices are for a time of a brown colour, but ultimately they
I)ecome whiter than the skin around them. They may either be so faint as

to be scarcely perceptible, or more or less deeply scarred and pitted. It often

is not until many months after recovery from the disease that they become
depressed below the surface to the full extent.

So much for the appearance and structure and course of the individual

pocks of variola ; the characters of the eruption as a whole have still to be
considered. Like. the rest of the exanthemata, it does not develop itself

over the whole of the body at once ; and it resembles others among them in

appearing first upon the face and scalp, especially on the forehead, and
about the eyes, the nose, and the upper lip. Marson also mentions the

wrists as among the earliest parts affected. A few hours afterwards it is to

be seen upon the trunk and the arms ; this writer says that on the legs and
the feet it is generally two days later than elsewhere. He also lays stress on
the fact that the papules come out " in threes and fives, forming crescents,"

or even a comjjlete circle if two crescents happen to coalesce. During the

first day or two, fresh spots keep appearing, even on those parts which are

already more or less thickly covered ; but by the end of this time the erup-

tion may be said to be complete, even if a few more should afterwards show
themselves, they soon abort and die away. A curious circumstance is that

smallpox specially affects any parts of the skin which may happen to have
been receiitly irritated ; the red patch from a mustard plaster applied during
the incubation or shortly before will present many more pocks than the

regions adjacent. Curschmann mentions the case of a man who was infested

with clothes-lice, and whose body was consequently covered with scratches
;

on liis becoming affected with a mild form of variola, these scratches were
found covered with pustules, which were closely arranged in lines, like strings

of pearls, some of them three or four inches in length.

Certain mucous membranes take part in the eruption of smallpox, but
not in quite the same way as the skin. There first appear raised spots,

whitish or grey in colour, contrasting with the reddened state of the
surface around them, but these quickly pass into excoriations. They are

sometimes present in large numbers on the inside of the lips and of the
cheeks ; sometimes they rather affect the tonsils and the palate, which may
then become greatly swollen and the seat of deep phlegmonous inflamma-
tion, ending in abscess. On the other hand, the tongue very seldom pre-

sents any traces of vesicles, but sometimes it is enormously enlarged, pro-

truding from the mouth, rendering the patient unable to close his jaws,

and apparently helping to bring the disease to a fatal issue. The air-

passages are said to show more or less distinct pustules as low as the
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bifurcation of the trachea, or even (according to Wagner) down to bronchia
of the second or third order ; there may also be deep ulcers in the

larynx, with perichondritis and necrosis of cartilages, oederaa of the ary-

epiglottidean folds, &c. In the alimentary canal nothing resembling a pock
can be seen below the upper part of the oesophagus, except perhaps in the
rectum close to the anus. They are also said to occur at the entrance of

the vagina. Marson speaks of twenty-six cases at the Smallpox Hosi^ital

out of a total of over fifteen thousand, in which the conjunctiva showed a
pustule, which was generally situated midway between the cornea and the
internal canthus. It did not in any way affect the sight or lead to any ill

result.

Varieties.—Before I attempt to describe the general symptoms of the
eruptive stage of smallpox, I must distinguish certain varieties of the disease

which'have long been known to physicians by separate names, and the recogni-

tion of which is of no little practical importance. Eoughly speaking, the
severity of variola depends upon the number of the pustules, but for obvious
reasons the differences between different cases in this respect could not be
directly used to arrange them into groups. It is therefore most fortunate

that in the relation of the pustules to one another we have a criterion which,
while it is itself based upon their number, affords a natural division of the
most marked kind. Whenever they are so crowded that they run together

the disease is said to be confluent. Tliis may either be the case over the
whole of the body, or only over certain parts of it, or even on but a single

region, which is then always the face, since the eruption is never more
abundant than upon the face. On the other hand, if the pustules remain
everywhere distinct from one another, the smallpox is described as discrete.

It will be noticed that what constitutes the boundary line between the two
forms is in reality the state of the face alone ; I believe that there is very
seldom any difficulty in drawing it sharply and decisively. Watson, indeed,,

sjDoaks of some cases in which the pustules stand just thick enough to touch
one another without absolutely coalescing, and would then call the disease

cohering. And Trousseau alludes to instances in which a few isolated patches
are found confluent, but which he would term discrete.

In ordinary discrete, as well as in confluent, smallpox, the pustules run
through all their stages, unless indeed the disease should happen to be cut

short by the patient's death. But there is a third variety, consisting partly of

discrete and partly of confluent cases, which is characterised by the prema-
ture subsidence or abortion of the eruption. For this, unfortunately, there-

is no satisfactory name. German writers* describe it under the name of
'' variolois," which is etymologically incorrect, since it is not like variola, but is

a mere modification of that exanthem and capable of generating the severest

form of it by contagion. In this country it is generally termed modified
smallpox, because it is comparatively seldom seen except in persons who have,

already passed through a former attack, or who have been vaccinated. But
it is important to know that variola sometimes passes off in exactly the same
manner in a patient who is altogether unprotected. Probably this depends
upon some peculiarity in his predisposition, whereby his susceptibility to the

* Strictly speaking I think that this is not quite correct. It is true that German
writers give warioZa modijicata seii, mitigata as a sj'nonym for their " waHoZo/s." But in

practice they confine the use of the latter term to cases of a certain moderate degree of

severity, and apply it to all such cases, whatever may he the course of the individual pus-

tules. Thus Curschmann speaks of variolois as sometimes leading to destruction of the

papilla and to the formation of deep cicatrices, "so that what distinguishes the case from
one of variola vera is merely the very much smaller numher of pustules." We should call

such a case one of very mild discrete M?2modified smallpox. On the other hand, I do not

find German writers mentioning under variolois the examples of modified confluent small-

pox which will presently he described.
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contagious principle is diminished without being annulled. Trousseau men-
tions a case which goes far to establish such a view. A person had been
vaccinated (as I presume, for the first time), but the operation did not

take effect. Some time afterwards, when the doctor was thinking of

repeating it, he was called to see the patient, whom he found to be suffering

from a discrete smallpox which ran a modified course. I do not know
that the confluent form of the disease ever runs this modified course in those

who have not been vaccinated and who have not previously had variola.

1. In discrete smallpox the eruption presents in their most typical forms
the characters which have been described as belonging to the individual

pustules. Its amount, of course, varies infinitely in different cases, from a

few spots that can almost be counted on the fingers, up to many thousands.
At the time when they are acquiring their areola there is often a consider-

able degree of swelling of the surrounding parts, especially when the subcu-
taneous tissue is loose. Even three or four pustules upon the eyelids may
cause them to be puffed out like bladders, so that on the ninth and tenth
days the patient may be unable to open his eyes. Trousseau cites a case of

Van Swieten's in which a single pustule on the prepuce produced phimosis
and great difficulty in micturition. He remarks that the absence of a corre-

sponding degree of tumefaction of the rest of the face renders the swelling

of the eyelids more conspicuous in some cases of discrete smallpox than in

the confluent variety of the disease. At about the same time the pustules

first begin to be painfixl.

As regards the general symptoms of disci'ete smallpox, the first thing to

be noticed is that as soon as the eruption has fairly begun to develop itself,

the fever which has existed during the initial stage subsides, and the tem-
perature falls within thirty-six hours to normal, or even lower. Its decline

is not always quite continuous, being perhaps interrupted by a slight evening
exacerbation. At the same time the pain in the back and the sickness dis-

appear, and the patient often feels perfectly well, with as good an appetite

as when in health. This lull in the symptoms commonly lasts for three

days ; at the end of it he is, in all cases except those in which there are

but very few pustules, again attacked with shivering and with febrile dis-

turbance, which is known as the secondary fever, or the suppurative fever, or

thefever of maturation. The date at which this sets in seems to be dif-

ferently stated by writers ; Trousseau puts it at the seventh or eighth day of

the disease, Watson at the eleventh. It is generally remittent in type, the
daily variations amounting to one or two degrees Pahr. The height to

which the thermometer now rises varies with the extent of the inflammation
in the cutaneous tissues, and therefore roughly with the number of the
pustules ; even in severe cases it is seldom above 102° or 103°. The pulse
•is quickened, being at from 110 to 120. The patient at the same time com-
plains of headache, and is restless and sleepless. He is not unfrequently
delirious, especially during the first night or two.

It must not be supposed that discrete smallpox is always unattended
with danger. Trousseau relates the case of a girl, aged twenty-one, who had
passed through a remarkably mild attack, biit who was one evening sud-
denly seized with cerebral symptoms and difficulty of breathing, and in an
hour she was dead ; and he remarks that when this form of the disease does
prove fatal, death occurs at an earlier date than in the confluent form,
namely, about the eighth or the ninth day.

2. In confluent smallpox the eruption necessarily fails to some extent to

present its typical characters, at least upon those parts of the body where
an actual fusion of its elements has taken place. Even before any definite

papules can be recognised, there is often a diffused redness of the face, which
in itself could hardly be di^stinguished from the I'ash of measles. Watson
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mentions a case in which the appearances of urticaria, with its characteristic

sensations, were at the outset so intermingled with the j)apules of variola

that for twenty-four hours he doubted which of the two diseases was deve-
loping itself ; and in other instances smallpox has been mistaken for ery-

sipelas. Trousseau remarks that even where there are, in fact, multitudes of

papules, the complete absence of intervals between them may render one
almost unable to detect any unevenness of the surface by passing the hand
over the patient's forehead or cheek. The paj)ules are always smaller than
in the discrete form ; they coalesce so as to form the most irregular figures

and patterns. At a very early period a milky fluid collects in tlieir summits,
giving rise to minute flat vesicles, which have all sorts of zigzagged shapes,

or may even run together into a kind of open network, with intervals here
and there of healthy skin. The whole of the face then has a whitish-yellow
colour, and its appearance is exactly like that of a mask of parchment, with
which substance Moi-ton, in his ' Pyretologia,' long ago compared it. By
this time, however, there is already a good deal of swelling, and it goes on
increasing up to the ninth day of the disease, and until the features are

so altered that it is impossible for the patient to be recognised by his

nearest relations. The parts about the ears and the sides of the neck become
enormously bloated; the eyelids cannot be opened. This condition is

necessarily very painful, and the scalp is often so tender that the pressure

of the head upon the pillow can hardly be borne.

Somewhat later, about the eleventh or twelfth day, the hands and the

feet become red, swollen, and painful. Trousseau, following certain of the

old writers, attached a high prognostic value to this symptom ; according

to him its absence is almost invariably followed- by the death of the patient

:

in fact he had only seen three instances of recoveiy from a confluent form
of the disease without it.

The onucous membranes generally suffer severely in confluent smallpox.

The interior of the mouth not only presents the eruption already described,

the fauces may become covered with a diphtheritic membrane. Laryngitis

often renders the voice very hoarse, and it sometimes causes a sudden fit of

suffocation, which proves fatal in a few seconds before anything can be
done to relieve it. Trousseau mentions three cases of this kind, in each of

which death seems to have occuiTcd quite unexpectedly on the eighth day
of an illness that had previously run a perfectly normal course.

Another complication, perhaps due to extension of inflammation to

the parotid gland, is salivation. Trousseau speaks of this as a charac-

teristic feature of confluent smallpox. It begins, he says, about the fourth

or fifth day, and goes on increasing until by the ninth or the tenth day
one or two quarts may run from the j)atient's mouth within the twenty-four

hours. Even during sleep there is a constant flow of saliva. Again,
ophthalmia is of frequent occurrence, which (unlike the harmless discrete

pustules of the conjunctivee) is often attended with sloughing of the cornea,

and leads to permanent blindness.

From the very commencement of the eru].rtive period, the general sym-
ptoms of confluent smallpox run a course which difliers from that of the

discrete foiTii of the disease. Instead of the temperature falling when the

papules come out, it remains at 103° or 104°. There is often violent

delirium, even during the daytime. It may be c^uite impossible to keep the
patient inbed, except by tying him down with a folded sheet across the ahest.

If free, he must be most carefully watched, or he is very likely to throw
himself out of a window or over the stairs, or to cut his throat with a
razor. In those who have been intemperate, the nervous disturbance often

assumes the form of delirium tremens.
Eetching and vomiting commonly run on throughout this period of the
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disease ; and diarrhoea is often obstinate and troublesome. The urine con-

tains albumen in a large number of cases.

When suppuration is established, there is a further rise of temperature.
Indeed, it becomes higher than in the corresponding stage of discrete small-

pox, although from the patient having all along been feverish, the develop-

ment of a fever of maturation is less conspicuous.

This is the most dangerous j^eriod of variola. Few patients die before
the eleventh day ; the most fatal days are the twelfth, the thirteenth,

and the fourteenth. Towards the last there is generally coma ; sometimes
hyperpyrexia is present, as in a case of which Wunderlich gives a chart,

and in which, before its termination on the eleventh day, the thermometer
registered 109°. Again, in many instances the immediate cause of death
is bronchitis, pneumonia, pleurisy, or pericarditis. Even under the most
favorable circumstances the fever runs on for at least ten days longer. Not
infrequently, during the third week, the patient falls into a typhoid con-

dition, with sordes, a dry brown tongue, muttering delirium and subsultus
;

and he is then very likely to die of exhaustion.

When recovery is to take place, the redness and the swelling of the face

subside, as the pustules undergo conversion into crusts. The pain from
which the patient has been suft'erng passes off, but only to be followed by
the most intolerable itching. The fever also declines more or less rapidly,

being now proportionate to the amount of inflammatory action which is

still going on. He regains his appetite, and becomes once more able to

sleep. He opens his eyes, and gradually his features begin to reassume their

natural outlines. At the time when the crusts are falling off, or a little

later, he generally loses almost all his hair, and if the deeper layers of the
skin of the scalp have been involved in the morbid process there is always
reason to fear that permanent atrophy of the hair-sacs may result.

3. I have still to describe two minor varieties of smallpox, which on
account of their dangerous tendencies deserve to be ranked with the confluent

rather than with the discrete form of the disease. One of them is charac-

terised by the occurrence of haemorrhage into the pustules. This must not
be confounded with the hcemorrJiagic variola, which proves fatal at an early

period before the proper eruption has begun to develop itself. By way of

contrast Curschmann calls it variola li(Bmorrhagica pustidosa. According to

that writer the pusbules generally attain their full size before any blood is

effused into them ; but sometimes this begins even during the papular stage.

As a rule, those pustules which are seated upon the lower limbs are the first

to show a purple colour. Bleeding presently takes place from the nose,

kidneys, intestines, and other mucous surfaces. In women menstruation
sets in ; or abortion occurs if they are pregnant. The gums become spongy
and bleed, as in scorbutus ; the fauces show a kind of " diphtheritic " affec-

tion which is attended with a terrible foetor. The constitutional symptoms
are in most respects severe ; but although the pulse is very rapid the tem-
perature during the eruptive stage is seldom above 102°, and it not rarely

falls to 95°, or even lower, before the patient's death. Curschmann says
that this variety of smallpox occurs chiefly in persons over forty years of age,

and in such as were previously out of health. He describes it as being
almost always fatal. He points out, however, that in patients who have, in

consequence of delirium, got out of bed and walked about during the early

part of the eruptive stage of smallpox, the pustules on the legs may become
filled with blood, without there being anything particularly serious about
the case; and I think I recollect at least one case in which a similar

appearance of the pustules on the forearms has brought with it no evil

consequences.

4. Another and a very rare variety of smallpox is that which is called
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corymbose. I have never seen an instance of it. Marson describes it as

generally presenting two or three patches or clusters, of the size of the hand,

upon which the eruption is as thickly set as it possibly could be, while tE.e

skin around is for some distance almost, if not entirely, free. They are often

developed symmetrically uj^on corresponding parts of the limbs. Sometimes
there are numerous clusters, about as large as half-crowns, seated on dif-

ferent parts of the body. Elsewhere the pustules may be but sparsely

scattered, and one would have expected the disease to be attended with little

danger. The contrary, however, is the case. Marson collected from the

register of the Smallpox Hosjjital one hundred and four cases of this

kind which had occurred during a period of thirty years ; and he found
that there was a mortality among them of no less than 41 per cent.

Even if only a single cluster was formed, the disease yet manifested its fatal

character, and, what is perhaps most remarkable of all, it was scarcely less

destructive to vaccinated persons than to those who were unprotected. In
many cases the patient died from some comj^lication when he had aj^peared

to be doing well ; and, at the best, his convalescence was long and tedious.

5. In modified smallpox,—which, as we have seen, is not exclusively con-

fined to protected persons,—the course of the eruption is much less regular

than in the ordinary forms of the disease, whether discrete or confluent.

During the initial stage, however, no distinction can be drawn between it

and them ; no doubt there is a larger proportion of cases in which that

stage is but little marked ; but in some instances, at least, it lasts the usual

time, and is attended with severe symptoms. But when the papules begia

to appear, it is said that the characteristic irregularity is often shown by
their being visible upon the trunk or elsewhere, before there are any of them
on the face ; and it is also said that the period during which fresh ones

develop themselves is variable, the number being sometimes complete in a

few hours, while in other cases they keep coming out even when those which
were first formed have already become pustules. And what appears to be
still more indicative of this variety of smallpox is the cou]"se of the fever at

the commencement of the "eruptive stage. The temperature falls, as in

unmodified discrete variola, but with still greater rapidity, and mthout any
interruption in its downward path, so that in less than twenty-four hours it

is normal. Trousseau and others, however, speak of confluent smallpox as

running its normal course for ten or twelve days, and then suddenly subsid-

ing, so as to show that it in reality belongs to the modified variety of the

disease.

It is thus evident that no definite period can be fixed at which the

modified character of a given case of smallpox first becomes apparent.

Sometimes the eruption dies away before it has passed out of the papular

stage. Sometimes the papules undergo a partial conversion into vesicles,

which then rapidly dry up. A special modification of this variety of the

affection has long been known as the " hornpox " {variola verrucosa) ; but
writers by no means agree in their descriptions of it, for while Trousseau

speaks of the vesicles as drying up and leaving in their places small, hard,

corneous projections, which fall by a sort of desquamation between the tenth

and the fifteenth days, Curschmann says that after the scabs have become
detached, the solid bases of the pocks remain for a considerable length of

time as warty elevations, especially on the face, to which they give an ugly

appearance. *

Again, in yet other cases of modified smallpox, the vesicles pass on
into pustules. The change then apj^ears to take j^lace unusually rapidly,

and the pustules themselves are often extremely small, and probably never
reach so great a size as that to which they may attain in the unmodified forms
of the disease.
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The complications of smallpox are comparatively unimportant. They
mostly concern the respiratorj'^ organs ; and bronchitis is frequent. (Edema
of the larynx has occasionally proved fatal.

The sequelce, beside the pitting, are chiefly various forms of local sup-

puration, like those which follow enteric and scarlet fevers : abscesses in

the skin and deeper organs, furunculi and ecthyma, local gangrene and
phlegmonous erysipelas. In severe cases the cornea may ulcerate, and the

eye be lost.

Convalescence is, however, usually rapid, and the health and strength

are not impaired as after typhoid fever.

The prognosis depends first upon the number and quantity of the marks
of vaccination ; and secondly, in unmodified cases, iipon the eruption being
slight, discrete, hsemorrhagic, or confluent.

In the treatment of this disease, the special points to bear in mind—are

the importance of immediate isolation on account of the virulence and
persistence of its contagion ; and the fact which seems established that, in

unprotected persons, vaccination has some power in modifying the severity

•of the disease, even if performed after the presence of variola is recognised.



YARICELLA

History of the recognition of ChicJcen-pox—Its distinction from Smallpox—
Varieties of the eruiAion—Symptoms and course—A disease of children—
Diagnosis—Prognosis and treatment.

At tlie eud of the seventeentli century, soon after tlie final separation of

measles from smallpox by Sydenham, two other English writers, in treating

of the latter disease, mentioned a variety of it as being popularly called
" chicken-pox." In all probability the allusion in that name is to chicTcpease

(French chiche, Latin deer'). The same affection seems to have been,

described nearly one hundred and fifty years before by Vidus Vidius, and by
Ingrassias, under the designation of " Crystalli." Vogel (1764) is said to have
introduced the name of Varicella (dimiu. of varus, a pimple). In 1730, Fuller

asserted that chicken-pox and smallpox were really distinct diseases ; but
Heberden, in the first volume of the ' Medical Transactions of the College of

Physicians' (1767) first indicated fully the differences between them. He
also pointed out the chief reason which made the recognition of chicken-pox

a matter of imjiortance, namely, that those who had it might othei'wise be
deceived into a false security, " which might prevent them either from
keeping out of the way of the smallpox or from being inoculated."

After the introduction of vaccination, it became of great consequence
to distinguish the two diseases, since every case of varicella occurring in a

vaccinated person Avould otherwise have been regarded as an instance of

the failure of the operation. But it is to be regretted that some of the

earliest advocates of Jenner's m.ethod, being anxious to show that the

protection afforded by it was absolute, referred every suspicious-looking

eruptioti in persons who had been vaccinated to chicken-pox. This, in

its turn, led to a reaction, since it necessarily involved the giving up of all

the distinctive characters of the affection, and the consequence has been
that its claim to be regarded as an independent disease has been disputed

by several eminent physicians, from Dr John Thompson, of Edinburgh (1820)
to Hebra, of Vienna. Unfortunately, too, the great German dermatologist has
helped to throw the subject into confusion by employing the term varicella

in an entirely new sense, namely, for all very mild cases of smallpox. Thus
when he says that " varicella " may generate variola, he really means nothing
that would not be admitted by everyone. It is, however, perfectly certain

that the varicella of other writers is altogether unconnected with smallpox.

The proofs are (1) that it occurs in those who have been vaccinated, or

who have had vai'iola, just as readily and with the same characters as in

those who are unprotected; and (2) that a person who has passed through it

remains as susceptible as before to the vaccine virus or to that of smallpox.
In the 'Lancet' for 1877 a case is recorded of an unvaccinated child, who
was admitted into St Thomas's Hosjiitalfor chicken-pox, but who was placed
on the floor containing the smallpox wards, because the diagnosis Avas at first

uncertain. Two days afterwards vaccination was performed, which sue-
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ceeded. EigLi days later still the cliild fell ill with modified variola. Accord-
ing to Thomas, Czakert vaccinated with success a boy in whom the inocu-

lation of the cow-pox had failed on three previous occasions, by introducing

the lymph into the interior of the vesicles of a varicella with which he hap-

pened to be attacked. Indeed, if it were not that at the present day almost

everyone is vaccinated in infancy, we should have in the cow-pox virus an
almost infallible test, which we could apply at our own discretion, and which
would soon clear up all doubts as to the nature of any individual case that

might be difficult of diagnosis. I think it is not too much to say that we
have really more positive groiuids for declaring that smallpox and chicken-

pox are distinct, than for making the same statement about almost any other

two acute diseases. What makes the case the stronger is that, whereas the

fluid from even the mildest eriTption of variola is capable of conveying the

disorder by inoculation, almost all of those who have tried to inoculate vari-

cella in the same way from its vesicles have failed. Early in the present

century Bryce performed this experiment upon children who had never

had either smallpox or cow-pox, to the number of thirteen, without any result.

It is true that in a long series of cases collected by Hesse in 1829, there was
a small minority in which inoculation appeared to succeed ; but according to

Thomas there are reasons for thinkmg that some error crept into these

observations. In order to negative one of Dr Thomson's p)i'i]icipal argu-

ments on the other side, most writers cite Mohl's statement that from 1809

to 1823 chicken-pox was annually observed at Copenhagen without conco-

mitant smallpox, " and that afterwards both diseases prevailed at intervals

epidemically, but always under circumstances which convinced the physicians

of the town that their sources were distinct." But it seems to me that

evidence of this kind, based only upon opinion, tends rather to weaken a

position which is otherwise altogether impregnable.

Nor are there wanting numerous points of difference from variola in the

characters of the eruption of varicella, and in the way in which it develops

itself. It begins as a series of small, slightly-pointed red spots, which Trous-

seau compares with the rose rash of enteric fever ; Dr Gee says that they

disappear when the skin of the part is stretched, this being a proof that there

is no exudation into the tissue of the cutis, but only a hypersemia. In a few

hours they pass into as many transparent tense vesicles, round or oval in

form, and abovit as large as split peas. These sometimes have a red base,

sometimes they are seated iipon a perfectly colourless siirface, so that the

patient looks exactly as if he had been sprinkled with drops of clear water.

They are generally scattered quite irregularly, but it .is said that they may
be somewhat clustered together, as in herpes. A chief distinction between

them and the vesicles of smallpox is their superficial position ; they have no
thickened floor, and they do not consist of a series of separate chambers

;

thus they are not umbilicated, and Avhen they are pricked they almost com-

pletely collapse. Thomas, however, says that when they first appear this is

not the case, and that they are at that time intersected by delicate septa.

At length they acquire a yellowish appearance, and the fluid in them turns

slightly opalescent, but never actually passes into pus. After from twelve

to twenty-four hours they begin to dry up and become flaccid ; they compa-

ratively seldom escape being ruptured, either by the nails of the patient (for

there is, often considerable itching) or in some other Avay ; but they often

fall in first at their centres, so that they now have a sort of spurious umbili-

cus. Ultimately they form thin brownish-yellow scabs, which in a few days

crumble away, leaving reddish pigmented spots, and even transitory and very

superficial cicatrices.

The eruption of varicella generally appears first on the upper part of the

body, on the chest, or (according to Thomas) on the face. Formerly it was
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said ratlier to spare the face ; aud altlioiigli tliis is incorrect, it certainly

does not come out more thickly there than elsewhere, as is the case with

variola. On the scalp it is almost always present. Afterwards it spreads

to the limbs. One of its most important characters, however, is that even

on the lx)dy the vesicles come out, not in a single crop, hut in a succession of

crops, which may be prolonged over three or four days or even a whole week.

Thus one sees papules and vesicles and crusts side l^y side at the same time
;

in this it is very different from smallpox. The total number of vesicles is

sometimes not more than from ten to thirty, but according to Thomas it is

generally two hundred or two hundred and fifty ; as many as eight hundred
are said to have been observed.

The mucous membranes take part in varicella. Thomas says that com-
plaints of pain in micturition have often led to his obseiwiug vesicles upon
the labia of girls, but that on the prepuce in boys they are less commonly to

be found. On the palate they often persist for some time, having slightly

reddened bases, but on the lips, the tongue, and the cheeks they are to be

recognised only in the form of excoriations.

^Some of the papules which, as we have seen, constitute the earliest stage

of the eruption of chicken-pox, not infrequently abort and disappear, espe-

cially those which come out towards the end of the disease. Thomas has

recorded a case—the nature of which was established by the fact that the

patient's sister had just before had varicella— in which every single papule

died away after thirty-six hoiirs, so that no vesicles were formed. On the

other hand, the vesicles sometimes increase in size until they deserve the

name of bullae ; such an enlargement of them does not always begin until

they have already become scabbed over, and they may go on spreading at

the periphery of the crusts for a considerable time. Indeed, it would seem
that in exceptional instances varicella lasts much longer than any other

exauthem. Trousseau speaks of an epidemic in the Necker Hospital, in

which, during from fifteen to forty days, blebs like those of pemphigus kept

appearing on different parts of the patients' bodies, leaving ulcerations which
lasted for six weeks or two 'months. Mr Hutchinson (' Lect. on Clin. Sur-

gery ') saw a rash exactly like fading chicken-pox, which was said to have
been out during a month, and which in fact vanished spontaneously almost

immediately afterwards. Some writers speak of relapses of varicella, and
Thomas, although he denies that the disease is ever followed at once by a

second complete attack, admits that he has seen a few vesicles appear as

late as a month from the commencement of the eruption. The question is

of some importance, on account of its relation to a remarkable cutaneous

affection which Mr Hutchinson believes to arise out of chicken-pox,

and which he therefore terms " varicella-prurigo." He has recorded notes

of sixteen cases, all of which are said to have begun with the characters

of varicella, most of them having in fact been diagnosed by medical men as

examples either of that disease or of modified smallpox. But it is curious

that it never affected several children in the same family ; indeed, there is only

one instance out of the whole number in which more than one child suffered

from the original disease ; and I must confess that my doubts as to the

correctness of Mr Hutchinson's views are strengthened by the fact that he
gives twelve other cases in which the same skin disease was supposed to

have been caused by vaccination. In fact I believe it to be an exaggerated
form of strophulus. »

The general symptoms of varicella are very slight. As a rule, there is no
prodromal stage, the child feeling perfectly well until the eruption appears.

Thomas speaks of having carefully taken temperatures once or twice a day
(doubtless in children who had a brother or a sister already ill with the
disease), and of having always found them either normal, or at most raised
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to the extent of half a degree Fahr., which at an early period of life is of

common occurrence, even in health. Thus the whole period up to the out-

break of the exanthem is included in tlie incubation. This seems to be of
variable duration, so far as has been ascertained, but I believe that in general
it has been calculated upon the very precarious basis of the intei'val between
the dates at which different children of the same family have been succes-

sively attacked. Dr Gregory stated it at from four to seven days ; Bristowe
says that in some cases it lasts exactly a week, but perhaps more commonly
a fortnight ; according to Thomas it may be from thirteen to seventeen days

;

according to Trousseau from fifteen to twenty-seven days.

In some instances, however, Thomas found that the child was feverish

for a few hours before the disease made its appearance, and sometimes the
fever lasted two or three days, and was accompanied with delirium or (as in

a case which I saAV . some years ago) with convulsions. Once Thomas
observed a transitoiy general erythema, with a temperature higher than 106°..

In other patients, however, the thermometer failed to rise above normal
during the first twenty-four hours, even while the vesicles were coming out.

Altogether, he says that in four cases of varicella out of six there would be
fever of two or three days' duration, while in a fifth case it would pass off in

one day, and in a sixth case it would last four days, or even still longer. It
is particulai'ly to be noticed that the temperature in chicken-pox does not
fall, as it does in variola, when the eruption begins to develop itself. Trous-

seau, indeed, speaks of successive onsets of fever, occurring regularly at

night, and accompanying the different crops of vesicles ; and Thomas seems
to have observed something of the same kind, although he speaks of such
exacerbations rather as tending to interruj^t the nocturnal rise and the

mornirig fall of temperature which would genei'ally occur in this disease, as

in most others. The maximum temj^erature is about 102°. In some very
slight cases there is a complete absence of fever. The defervescence, when
it occurs, is usually rapid.

All that need be said about other symptoms is that the patient may be
a little restless or drowsy, but that he seldom complains of headache or

wishes to be kept in bed. The tongue is clean, but there may be some thirst

and loss of appetite. In a child who was previously suffering from chronic

laryngitis, Dr Gee noticed a decided increase of dyspnoea during an attack of

varicella.

I have throughout spoken of children as the subjects of chicken-j)ox, and
in truth the disease is almost confined to them. Dr Gee gives a table

drawn up from the records of the Great Ormond Street Hospital, accord-

ing to which infants under six months of age were often attacked,

Avhile there was absolutely a much larger number of cases among children

between six and twelve months old than during any other period of equal

length. After ten years of age it very rarely occurs. Most writers say that

they have never seen it in grown-up patients, but Heberden relates one case

in which a mother caught it from her children, and another instance of it in

an adult female was observed by Gregory.

Yaricella is sometimes sporadic, sometimes epidemic. Thomas remarks

that in large towns epidemics are not separated by intervals of several years

(as is the case with measles and smallpox), but occur once every year or once

every half year—in Leipzig regularly, a short time after the opening of the

infant schools.

This disorder does not affect any particular season. It is highly infectious.

The contagion is probably communicable through the air, and is also capable

of adhering to solid bodies. That it possesses comparatively little tenacity

may perhaps be inferred from the fact that the extent of an epidemic is not

generally very large.
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As a rule cliickeu-pox does not occur more tlian once in the same child,

hut according to Trousseau second attacks are not uncommon, and Gerhardt

is said to have seen it recur for the third time.

I have already indicated the differences in the characters of the eruption

and in the course of the fever which distingaiish varicella from the milder

forms of variola, hut it must he confessed that in individual instances a

positive diagnosis is not always ]iossihle, particularly now that almost all

children have already heen vaccinated. In our collection in G-uy's Museum
there are models from three cases, which occurred in 1865 in the same
family, of an eruption the nature of which seems to he still open to douht.

It is a c[uestion whether the early stage of vesicular strophulus is to

he regarded as distinct from chicken-pox. If so, the points of difference

have still to he worked out ; and if not, the favorahle prognosis which is

allowed hy all writers must to some extent he modified, for whereas

they speak of varicella as always ending in recovery, one of Hutchinson's

cases of " varicella-prurigo " terminated fatally. At any rate, I cannot

agree with Thomas that it is not worth while to isolate a child affected with

chicken-pox from its hrothers and sisters.

It does not seem to he necessary to adopt any medical treatment heyond

keeping the patient on light diet for a few days, but the vesicles should as far

as possible be protected from injury by scratching, lest the resulting scars

be made deeper than they otherwise would be.
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Intermittent and Remittent Fevers—Incubation—The cold, hot, and sweating

stages—Regular and irregtdar varieties—Malarial cachexia—Nature and
laivs of the contagion—Diagnosis—Treatment.

We bave now to discuss a disease which seems to stand apart from the

specific fevers in some very important respects. In its most typical forms
its course is interrupted by definite intervals of apyrexia, so that instead of

aj^pearing as a continuous fever it consists rather of a succession of inde-

pendent paroxysms or "fits," which recur with marvellous regularity. For
such cases the name of intermittent fever is commonly employed. But they

must not be separated from others which are due to the same cause, and in

which the subsidence of the pyrexia is only partial, so that they are said to

be examples of remittent fever. And yet further vai-ieties are met with, to

which neither of these terms is applicable. I therefore prefer the homely
word "Ague," as fairly taking in them all. Another name sometimes used
for them is that of paludal or marsh fevers ; but it is advisable to avoid such

expressions, for reasons which will appear when I have to speak of the

aetiology.

The poison which excites ague is best called malaria, for this term
can now be kept strictly to that meaning. It enters the human body
from without ; but, unlike the virus of most other specific diseases, it never

passes directly from one person to another. In other words, ague, though
in a broad sense one of the infective diseases, is not contagious, nor even

infectious in the narrow sense in which' that epithet is generally employed.
Whether the poison does not multiply in the blood, in such a way that the

direct inoculation of the blood of a patient affected with ague upon a healthy
individual would convey the disease, is a problem that has not, so far as I

know, been hitherto solved.

It is a curious circumstance that malaria apjiears to be almost without
influence upon domestic animals, at least in those countries where its

effects have been most studied. In Italy, however, a few instances have
been recorded in which horses or cattle have had intermittent attacks of

fever, or have suffered from a cachexia attended with enlargement of

the spleen, such as we shall see to be another manifestation of the ague-
poisoD.

I may note that very complete descriptions of the different varieties of

ague are to be found in the writings of Celsus and other ancient writers.

The first observer who took a clear view of malaria, as a noxious effluvium
given off by marshes, apjDcars to have been Lancisi, in a work published at

(jreneva in 1716.

That ague has a period of incubation is not a prominent fact in its

history, for, as a rule, those who are attacked by it have resided for some
little time in a region infested with malaria, and seem to succumb to the
influence of repeated doses of the poison, instead of taking the disease on
any particular occasion. But when a single exposure alone is known to have
occurred, an interval of from six to twenty days is said generally to elapse
before the paroxysms begin. Dr Maclean, however, in * Eeynolds' System,'
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mentions tlie case of a party of German missionaries, fresh from Europe, who
passed a night in an uncleared and nnhealthy spot, at the foot of the Segoor

Pass in India ; next morning they pnrsuecl their journey, but -vrithin less

than twenty-four hours three out of four of them were stricken with fever.

And Hertz, of Amsterdam, writing on this subject in 'Ziemssen's Cyclo-

X:)sedia,' declares that on several occasions, having purj)osely placed himself

in a marshy ditch at a time when it was di'png up, he has been attacked

within half an hour by giddiness, shivering, nausea, and other symptoms,
which ended in a slight paroxysm of fever a few hours afterwards. On the

other hand, it is well known that the onset of the disease may be much
longer delayed. Sailors have fallen ill upon the open sea, weeks or months
after leaving a port infected with malaria. In London the Irish poor often

apply for hospital relief in the s^^ring, on account of an ague which, although
only just declared, must have been contracted during their autumnal migra-
tions into Kent for hop-picking.

Among strangers who have recently entered a malarial district, and also

among persons who have left such a district before being attacked, the occur-

rence of a regular paroxysm is, according to Hertz, iu most cases the earliest

symptom of ague. He says that it is chiefly when the patient has been
living for a long time in the same place, so as to have repeatedly run the

risk of catching it, that a prodromal stage is to be observed. It lasts a week
or more, and consists of vague malaise, fatigue, headache, and jjains in the

limbs, in association with nausea, fulness at the epigastrium, loss of appetite,

and other symptoms of disordered digestion. There may also be occasional

sensations of chilliness, alternating with slight flushes of heat.

The actual ague-fit itself is divided into three periods, which have long-

been known as the cold, the Jiot, and the sweating stage respectively.

I. The cold stage begins with the patient's feeling tired, weak, and
listless. He may yawn and stretch out his limbs. He complains of an
uncomfortable sensation at the epigastrium, of headache, of giddiness.

Before long, these symptoms merge into those of a " shiver " or rigor. He
exjDerieuces a chilly feeling along the sj^ine, which quickly spreads all

over him. He shudders, his teeth chatter, his knees knock together, his

whole frame may be so violently agitated that the bed into which he has

crept shakes beneath him. His voice is feeble and his speech is interrupted

by the quivering of his lips. At the same time his appearance undergoes a
remarkable change. He grows pale, his features shrink, his ears and nose

and finger-tips turn livid, his skin becomes dry and rough with the con-

dition known as cutis anserina or " goose-skin." Tet the thermometer, as de
Haen pointed out more than a century ago, shows that in the central parts

of the body the temperature is not lowered, but raised several degrees

above normal. It must not, however, be supposed that the j)atient's sensa-

tions deceive him as to the condition of the surface, and especially of the

more distal regions. One has only to feel his nose or his fingers, in order

to assure oneself of the fact that they are really cold. And a surface-

thermometer, or an ordinary thermometer held in the patient's hand, will

remaru far below the natural standard. But in the axilla, the mouth, or

the rectum the reverse is the case. The temperature even begins to rise

before any subjective symptoms of the onset of the ague-fit is experienced

by the patient. At first its increase is gradual ; but with the development
of the rigor it makes a sudden leap upwards, perhaps passing through four

or five degrees Fahrenheit iu the course of an hour. The patient during
this stage feels dry and parched ; his tongue is white ; he may complain of

nausea, and may even vomit. His pulse is quick, but it is small and some-
times irregular. His resjjiration is hurried, but it is short and distressed.

His urine, although pale, is often very irritating, so that Dr Maclean has
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found it clesii'aLle to administer bicarbonate of potass and even tincture

of opium for the relief of this symptom alone. Sir Thomas Watson spoke

of the urine as scanty, although passed frequently ; but the careful measure-

ments and analyses of Eedtenbacher and of Ringer have shown that it is in

reality considerably increased in quantity, Avhen compared with the amount
passed each hour during the apyretic interval, and that there is also a marked
augmentation of the urea and of the chloride of sodium. Indeed, the excess,

both of the water and of these solid ingredients, not only lasts throughout
the whole length of the fit, but actually begins before the patient experi-

ences any subjective sensations of chilliness, and even a little before the

commencement of the rise of temperature.

II. The hot stage gradually succeeds the former one. The patient ceases

to shiver, and begins to experience flushes of heat about the face and neck,

which presently diffuse themselves over his body. But if he attempts to

throw of£ the bedclothes which have been piled up over him, slight rigors for

a time reappear. At length, however, even the extremities become per-

manently hot and glowing. His aspect is now again altered. His face is

flushed, his eyes are injected, his skin becomes level and turgid. The tem-

perature, as measured by the thermometer, still continues to rise for some
time, and may now reach its maximum, which is generally 104°, but some-

times I06"6^, or even higher. The surface of his body, and even of the

distal parts, now feels harsh and pungently hot to the hand. Evidently,

there is not only an increased generation of heat, but it is now freely

carried to the periphery, and is abundantly dissipated. Accordingly, the

pulse is not only rapid, but full and throbbing ; and the breathing is deep

as well as frequent. The patient complains more than ever of headache,

which is now of a throbbing character ; and he is exceedingly restless and
uncomfortable. The urine during this period is described by most writers

as differing in appearance from that of the cold stage, being now high

coloured and concentrated ; and both Hertz and Sir Thomas Watson speak

of it as passed in but small quantity. There is often an eruption of herpetic

vesicles upon the lips, or the nose, or the tongue.

III. The sweating stage, in its turn, arises out of that which precedes it.

The surface graduajlly becomes soft ; then a little moisture breaks out upon
the forehead and "the face, and before long the whole skin is bathed in the

most copioxis perspiration, which saturates the patient's linen and even the

bedclothes. It is said that the thermometer sometimes still continues to rise

for a little while, so that the maximum temperature may occur during this,

and not during the hot stage. But, as a rule, the pyrexia begins to decline

from the moment when the skin ceases to be dry. The fall is at first slow,

but after half an hour or an hour it becomes more rapid, and goes on until

the normal temperature is reached. According to Wunderlich, this takes

place by a series of steps, there being a drop of from one fifth to one third

of a degree Fahr. about every fifteen or thirty minutes. All observers speak

of the urine during this period as differing from that passed in the previous

stages in showing a thick deposit of urates. The breaking-out of the perspira-

tion is attended with complete relief of the patient ; he loses his pains, the

throbbing of his arteries ceases, he is no longer tormented with thirst, and his

tongiie becomes moist. After a time he perhaps falls asleep; and, when he

wakes, he feels perfectly well, except that he may be somewhat exhausted.

Recurrence.—The subsidence of the ague-fit or paroxysm by no means
brings the disease itself to an end. As we have already seen, its most remark-

able feature is that precisely similar attacks are repeated again and again,

recurring at perfectly definite intervals. Some patients have a fit every day ;

the ague is then said to be quotidian. In other cases it occurs every other

VOL. I. 16
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day ; and this form of intermittent fever is styled a tertian. If there are two
entire days between the paroxysms, the disease is a quarta7i ague. In other
words, an interval of aloout twenty-four hours characterises a quotidian, one
of forty-eight hours a tertian, and one of seventy-two hours a quartan. Nor
does this exhaust all the possible varieties. In some cases in which there

is an attaclv every day, each paroxysm differs in severity from that which
occurred the day before, and resembles exactly that which occurred two days
previously. Thus a tertian type is clearly i)erceptible, and the affection is

then called a double tertian. So, again, it is possible to have a double, or

even a treble quartan ague. Or a patient may have two ague-fits one day,
and a single fit on the following day, this series being regularly repeated

;

and one may then suppose that a quotidian and a tertian are combined.
Such a case constitutes the ijfAirpiTalos of Celsus, or, as subsequent Latin
writers have termed it—a semitertian.

The return of the paroxysms of ague is often so regular that it can be
foretold with absolute certainty. But even then the hour at which the
fits begin is not always the same on each occasion. Sometimes it is

earlier, each time by a constant difference ; sometimes it is later. In
the former case, the disease is said to anticipate; in the latter case,

to postpone. And whereas the one is a sign that the severity of the case

is on the increase, the other indicates that it is becoming milder. Such
variations may even bring about a change of type; thus an anticii^ating

tertian may pass into a quotidian, whereas a postponing quotidian may be
converted into a tertian. Sometimes the attacks of a quotidian fever follow
one another so rapidly, and are so prolonged, that before the sweating stage

of one fit is over the cold stage of the next one begins ; the disease is then
said to be subintrant. With regard to the relative severity of the three

principal forms of ague, writers state that quartans are peculiarly obstinate.

This variety, which is comparatively seldom seen, is especially apt to occur
in the autumn ; and it has long been well known that autumnal agues are
worse than those contracted at other seasons of the year. On the other
hand, it is said by Hertz that ia the tropics the disease never assumes the
quartan type ; and yet ague is certainly in eveiy other respect far more
severe there than within the temperate zone. In hot countries, indeed, the
quotidian appears to be the most common form of ague, whereas in milder
climates the tertian is more frequent.

There are some other differences in the course of the several varieties of

intermittent fever. Thus the fits of a quotidian are said generally to set in

during the morning, those of a tertian at about noon, those of a quartan
still later in the day. The average duration of a jDaroxysm of quotidian
ague is stated at from ten to twelve hours, tha,t of a tertian at from six to eight

hours, that of a quartan at from four to six hours ; but it is added that in

the last-named variety the cold stage is more prolonged than in the others.

Stibsequent course.—Ague, in its intermittent forms, appears to be never
directly fatal. Its duration is very variable. Sometimes, even though the
patient remains in the place where he acquired it, it ceases after a few
paroxysms. In other cases they come to an end when a change of season
reduces the malaria to a state of inactivity. In others, again, they recui* for

an indefinitely long period, until he is compelled to remove to some other
district. There is always a strong tendency to relapse, not only under a fresh

exposure to the ague poison, but even independently of it; and it is 'a very
remarkable fact that, whether the type be tertian or quartan, the paroxysms
of a relapse often occur on those very days on which they would have been
due if the disease had gone on without break from the first. Graves has
related an instance of quartan ague which he watched for twenty-seven
months, and in which the periodic rate was maintained tlirough thirteen out
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of sixteen intervals, some of wliicL. lasted more than two months. A similar

observation had previously been made by Dr James G-regory in the case of a
relative, who had marked on an almanac the days on which the fits of a tertian

ague might be expected to recur, and who found that for a long while they
did so whenever the East wind blew. Since the introduction of the thermo-
meter into clinical practice, however, it has been shown that there is some-
times a distinct rise of temperature at the proper time for the paroxysm,
although the patient himself may be altogether imconscious that anything is

the matter Avith him. Ringer even states that in spite of the absence of all

febrile disturbance the periodicity of the disease may be maintained by the
voiding of ririne undue in quantity, and containing an excess of urea.

Indeed, well-marked ague-fits are not always characterised by the whole
series of phenomena described above. Sometimes the cold stage is absent,

sometimes the sweating stage. It is said that sometimes the usual order is

reversed, as in a case cited by Sir Thomas Watson from M. Maugenet. The
j)atient in question was always first attacked with profuse sweating ; then he
became dry and hot, finally he felt cold and had distinct rigors. As an un-
usual symptom may be mentioned the presence of albumen in the urine,

accompanied by casts and even by blood ; this has been observed by
Griesenger and Hertz. In certain exceptional cases the paroxysms differ in

toto from those which are ordinarily seen, and they may be attended with
great danger to the patient's life, so that Trousseau and Hertz both classify

them apart under the name oi pernicious malarial fevers. The most strange
form of all is that which has been termed syncopal, in which there is a
condition of susj)ended animation, so that the patient runs a great risk of

being buried alive. Trousseau relates two instances of this. One occurred
in a station-master on the Avignon Railway. He had been subject for some
time to paroxysms of intermittent fever, and had repeated fainting fits ; once
he became pulseless, and being supposed to be dead he was carried to the
mortuary. After some hours a servant happened to enter the place and
found him groaning ; he was therefore taken back to his bed, and under
large doses of cinchona he regained his health. It is an extraordinary cir-

cumstance that M. Chauffard, the physician who observed this case, also met
with another one of the same kind. A man had fallen into a faint, was
taken for dead, and had his face covered with a sheet ; M. Chauffard, how-
ever, detected slight movements of his heart, although the radial, axillary,

and carotid arteries had ceased to beat ; he immediately administered quinine
per rectum and the man was saved. Scareely less remarkable is another
variety which is attended with coma. Hertz says that instances of it are
from time to time sent into the hospital under his care for apoplexy, and
GTraves placed on record a case in which he made this mistake. A gen-
tleman awoke at about 4 a.m. with sensations of malaise, chilliness, nausea,
and headache. After an hour he became extremely hot, the pain in the
head was intense, and he passed from a drowsy condition into one of com-
plete coma, with deep snoring, so that he " appeared to be labouring under
a violent apoplectic fit." He seemed to derive much advantage from
bleeding and other remedies, and in the evening he was perfectly well. The
day but one after the same symptoms returned, and were removed by the
same treatment, but when a third attack came on, Grraves saw that it was
an example of tertiana soporosa, and cut it short by large doses of quinine.
In other cases it is said that epileptiform convulsions or tetanic spasms have
been present, or that the symptoms have simulated those of hydrophobia. It
even seems that the paroxysms of ague may imitate various abdominal or
thoracic diseases—cholera, dysentery, peritonitis, pneumonia, pleurisy, are
among those enumerated by writers. Hertz tells us of a man who was
attacked at two o'clock in the morning with shivering and pain in the left
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side ; at eight there was a distinct pleural friction sound, but twenty-four

hours later he was perfectly Avell. However, on the following night, at twelve

o'clock, all the symptoms returaed, and by nine the friction sound was more
evident than before ; at four in the afternoon he was sweating and free from
pain ; fiill doses of quinine were therefore given to him, and he had no further

attacks. But it seems to me that it is impossible to be too cautious in

accepting the doctrine that such a case is the mere result of malarial poison-

ing ; it is an established fact that in those who live in districts in which ague

prevails all kinds of diseases assume a more or less distinctly intermittent

character, as though the operation of their several exciting causes were modi-

fied by the existence of a tendency to ague.

ISTor is it less difficult to determine the real nature of what have been
termed masked agues, in which the paroxysms are stated to be of the most
diverse descriptions, and attended with scarcely any febrile disturbance, or

even with none at all. The most important of these is neuralgia, occui'ring

especially in the region supplied by the first division of the fifth nerve (and

thus often called " brow-ague "), but sometimes assuming all sorts of other

forms. Not only have cases of sciatica and of other neuralgic affections of

the limbs been attributed to ague, but the same view has been taken of

painful affections of the mammary gland or of the testicle, and even of

alarming seizures attributed to carclialgia or to neuralgia of the vagi ; but,

for my own part, I must confess that I do not know what evidence ni favour

of such interpretations of clinical facts coiild be taken as conclusive.

Obviously it is not enough to show that the attacks recur with a certain

degree of regularity, and pass off under the influence of quinine, for as much
as this may be said of almost every kind of neuralgia. The observance of a

tertian or quartan type would no doubt be very significant, but Hertz says

that masked agues are usually cjuotidian. It must be borne in mind that

the more extensive a man's experience in regard to intermittent fevers, the

more likely he is to be led astray by tradition, or by personal bias, until he

has recourse to the same convenient hypothesis for the solution of every

obscure and indeterminate affection, such as occur frequently enough in

clinical practice, even in districts where no ague is met with. What, for

example, is to be said of the case of Dr Macmichael, cited by Sir Thomas
Watson, who " caught an ague many years before his death by sleeping on a

rock somewhere in Greece, and was ever after subject to occasional attacks of

periodic headache and other aguish symptoms, for which he Avas obliged to

have recourse to bark or arsenic"? And what value can be assigned to

Trousseau's statement that there are cases in which insomnia, unaccompanied
bv fever aud not preceded by rigors, recurs every two or three nights, that

these cases are of the nature of masked ague, and that they are cured by
similar treatment ? This writer mentions in addition spasmodic cough

recurring in paroxysms at the same hour, and certaiu 2)eriodical mucous or

sanguinolent fluxes from the nasal fossse, the uterus, or the intestines.

Remittent fever.—The effects of malaria are not limited to the production

of the different forms of intermittent fevers. In hot countries, and during the

hot seasons of the year even in temperate climates, it causes fevers which are

either continuous or at most interrupted only by remissions, intervals in

which, instead of there being a complete apyrexia, there is only a partial

lowering of the temperature and of the pulse, with some degrees of a*batement

of the other symptoms. For cases of this kind the technical name is re-

mittent fever, but in India a common term for them is jiingle fever, and
another is hilious remittent fever. They are, in fact, characterised by a series

of phenomena which do not belong to the milder effects of the marsh poison,

as well as by the absence of some of the moi'e distinctive features of ordinary
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ague. Thus the cold stage is slight and. ill defined, and the hot stage is

followed by little or no sweating. The remissions themselves, which often

begin about midnight or in the morning, and which last for twelve hours
or longer, may be so slight as to require cai'eful clinical observation for their

detection. A feeling of oppression at the epigastrium is j^resent from the

commencement of the patient's illness, and vomiting is usually a marked
symptom throughout its course. The vomited matters may at first consist

of food, but afterwards a watery fluid is ejected, often in surprising quantity,

and it may ultimately become greenish yellow, brown, or even in rare cases

black. Headache is generally a prominent symptom, but not delirium. In
the worst cases, however, in which the disease is said to be of an " adynamic "

character, the patient rapidly becomes very prostrate and insensible, his skin

is yellowish and covered with petechise, his tongue is black, his teeth are

covered with sordes, and haemorrhages may occur from the nose, the mouth,
and the limbs ; or hsematuria may be a prominent symj^tom. French writers

have especially described such cases under the name of fievre hilieuse Jiema-

turique. Dr Maclean, from whose description of remittent fever in ' Rey-
nolds' System' I have takeii most of the preceding details, says that except
in such cases the urine seldom contains albumen ; it is often abundant, and
there may be but little pigment in it.

The duration of remittent fever is said to be generally from five to four-

teen days. Even its worst forms ought, according to Maclean, to do well

in most cases, if seen early and skiltully treated. Sometimes it ends with
a critical perspiration, sometimes it subsides gradually, sometimes it passes
into one of the regular types of intermittent fever. Maclean says that death
seldom occurs before the seventh or the eighth day, a point which may dis-

tinguis-h this disease from yellow fever in countries where they both prevail.

Cachexia.—In persons who have suffered from protracted ague, or who have
had repeated relaj)ses, a chronic condition of ill-health is apt to develop itself

which is known as the 'malarial cachexia. And a precisely similar condition
is not infrequently seen in those who have lived for a long time where the
disease is prevalent, even though they may have never had any febrile sym-
ptoms. One of its most characteristic signs is a peculiar earthy sallow

complexion : another is a damp, clammy state of the skin, especially

noticeable in the hands. The patient is depressed i\\ spirits, and wakes un-
refreshed by the night's sleep ; he may suffer from giddiness, noises in the
ears, tingling in the hands and feet, pains in the lower part of the back,
palpitation, loss of appetite, a furred tongue, and digestive disorders.

In all cases of this kind enlargement of the spleen can be made out on
pei-cussion. Yery often the organ is to be felt beneath the left costal

cartilages, extending down to the umbilicus or even lower. Sometimes it

forms a consj^icuous tumour, which used to be called an " ague-cake." In-
deed, although in some very rapidly fatal forms of malarial fever the spleen
has been found of unusual size, the rule appears to be that it swells with
every paroxysm of the disease, subsiding more or less completely during the
intervals. It is generally supposed that the yielding capsule of this viscus
allows it to become the receptacle of an undue proportion of the blood which
is driven inwards from the surface of the body in the cold stage. Nor do I
think that Hertz is right in rejecting this hypothesis altogether, on the mere
ground that a malarial cachexia in which there have been no febrile attacks
is also attended with splenic enlargement. As might be expected, the
state of the organ is very different under different circumstances. In acute
cases it is soft or dif&uent. Hertz says that it may even rupture, pouring a
quantity of blood into the peritoneal cavity so as to bring the case directly
to a fatal issue. This writer also states that infarcts are sometimes formed
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in it, Avliicli may lead to suppuration, or to gangrene, followed by intense

peritonitis. On the other hand, in cases of chronic agne or of malarial

cachexia, the spleen becomes extremely indurated. Not only is the hard-

ness of it discoverable by palpation during life, but after death it is found
to have little or no pulp, while the fibrous elements of its substance have
undergone an immense increase. Its capsule is often very much thickened,

and it may be fixed by adhesions to adjacent parts. At the same time the

liver is often found enlarged and indurated, and there appears to be some
doubt whether it may not undergo a change identical with cirrhosis. Clini-

cally these conditions are further indicated by the presence of pain and ten-

derness in the hypochondriac regions, and by the occurrence of sHght ascites

with which oedema of the lower limbs may also be associated. Indeed, I

ought to have noticed that uneasy and painful sensations over the spleen are

sometimes complained of even during the hot stage of an ague paroxysm,

being no doubt dependent upon the temporary enlargement of the organ
which we have seen to occur. German writers commonly mention lardaceous

changes in the abdominal viscera among the results of chronic poisoning by
malaria. The only authority that I have found for such statements is the

Swedish physician, Key, who in 1862 described a form of renal disease,- con-

sisting mainly in a lardaceous aftection, as a sequela of ague. Maclean
cites Parkes as having often observed chronic Bright's disease in those

who had suffered from ague, and confirms the statement from his own
experience. But can one be sure that sufficient care was taken to eliminate

other 23ossible causes ?

There is, however, another affection which results from severe or pro-

tracted ague, and which is altogether peculiar to this disease. It is called

melcmcsmia, and consists in the presence of a brown or black pigment, partly

free, partly enclosed in leucocytes, which is found not only circulating in

the blood, but also lying in the substance of the solid tissues. The pigment

in question is no doubt derived from the colouring matter of the blood.

Klebs states that it yields Prussian blue when tested with ferrocyanide of

potassium, so that it must- contain iron which no longer forms part of

an organic compound. It occurs either in the form of minute granules,

or in that of larger masses, irregular in shape, and sometimes semi-

crystalline in appearance. Where there is a very considerable quantity

of it, the organs are very conspicuously discoloured. Thus the liver and
the spleen and the kidneys assume a slaty-grey colour, the medulla of bones

becomes chocolate-brown, the cortex of the brain may appear as if rubbed

over with black lead. A most striking example of pigmentation of the

brain, no doubt malarial in origin, occurred at Guy's Hospital in 1829 in

the practice of Dr Bright, who figured it in his 'Medical Eeports.' The
case was that of a man who, with his wife, died of severe fever immediately

after they had walked up to London from Horncastle in Lincolnshire. I

do not know of any other similar instance as having l^een observed in this

country. In Germany, too, melansemia with abundant pigmentation of the

organs appears to be very rare ; the well-known cases recorded by Prerichs

all of them belonged to an epidemic of ague which arose in Silesia after an

inundation in 1854. But more than one observer has stated that he has

constantly been able to detect pigment in the blood, by microscopical

examination, in cases of severe or pernicious ague, or in those of malarial

cachexia. ,

In 1877 Dr Stephen Mackenzie made a similar observation several times in

the case of a man who had brought ague with him from India. The red

discs were normal ; but many leucocytes contained granules which were
arranged round their nuclei, or sometimes completely filled them so as

to give them a uniform brown or black colour. After treatment with
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quinine tlie melantemia was no longer discoverable. The blood of the
portal vein has been said to be specially affected with this change; Dr
Hammond has even punctui-ed the spleen during life, and drawn off a few
drops of blood from it for examination. The pigment is generally supposed
to be originally formed mainly in the spleen, and to pass from this organ
into the blood, so as to be carried all over the body. It often blocks up the
caj)illaries, but it is also found in the walls of larger blood-vessels, and even
outside them in their sheaths. These facts do not prove that it may not
have come from elsewhere, for wandering leucoctyes may havccarried it with
them. But many pathologists think that, in some cases at least, it is developed
in situ from extravasated red corpuscles. Whether melanaemia directly gives
rise to any symj)toms appears to be doubtful. Dr Mackenzie's patient
had haemorrhages into each retina, and the same thing has been observed in
some other cases of ague. It is natural to suggest that they might have
resulted from plugging of minute vessels

.
with pigment, but the anaemia

which is so commonly present in such patients would equally well account
for them. In 1880 a man who had caught ague in the Black Sea was in
Gruy's Hospital under my care ; he had a large haemorrhage in one retina

;

but no pigment could be found in the blood. Capillary haemorrhages in
the brain have, however, been attributed to pigmentary embolism of this
organ ; and a variety of cerebral symptoms have been supposed to result.

But Hertz asserts that there is, in individual cases, no close correspondence
between the occurrence of such symptoms and the demonstrable presence of
the pigment in the minute vessels of the brain. Perhaps the most interesting
question of all is whether there may not be something in common between
melaiiaemia and that remarkable affection, paroxysmal haematinuria.

PatJiology.—We have now to consider what is the nature of the malaria
or exciting cause of ague, under what conditions it is develoj)ed, and how it

gains access to the human body.
That the disease is especially apt to prevail in marshy districts is univer-

sally admitted, and the fact could not possibly be disputed. Yet it is no
less certain that something more is needed than the mere saturation of the
soil with water. For countries like Ireland, which are widely covered with
peat bogs, do not breed malaria abundantly. Nor, according to Parkes,
are salt marshes infested with ague, when they are regularly overflowed by
the tide ; and this, notwithstanding that for a large part of each day their
surface is exposed, which (as we shall pi-esently see) might have been
thought likely to favour the development of malaria in them. Again, the
most virulent forms of the poison have sometimes been met in districts that
appeared to be perfectly dry and arid. Such, according to Hirsch, are the
tableland of Castile, the plain of the Araxes, and certain lofty plateaus in
India and Persia, all of which are highly aguish ; he even says that careful
inquiry has proved that the malarial regions of Italy are in large parts of
their extent devoid of water and sterile. Again, instances in which British
troops have been attacked with the disease while encamped upon dry sandy
soils, both in Holland and in Spain, are cited by Sir Thomas Watson from
observations made by Dr William Ferguson nearly a century ago. And
Maclean lays stress upon the develojoment of malaria in Hong Kong and in
other places, situated upon granite rocks which are undergoing disintegration.
These exceptional cases are fatal to an hypothesis which at one time was
generally upheld, namely, that the poison of ague is nothing more than a
product of putrefying vegetable matters. But there is no real difficulty in
bringing them into harmony with those in which the disease is developed
in marshes, along the estuaries of rivers, and in similar regions. For
-accurate investigations have shown that even there the marlaria is developed
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not in the wet part of tlie year, when the ground is entirely flooded with

water, but rather during those seasons at which large parts of it are exposed

to the air, and become more or less dry. And as Maclean has pointed

out, it is tolerably certain that, in every instance supposed to be of an
opposite hind, water might very easily have been reached, either by the form

of subterranean streams, or upheld by a bed of clay or other impermeable
material, or only saturating the soil up to a certain level. So, again, it

has been noticed that in Italy an occasional overflowing of fresh water

marshes by the sea has been followed by a great development of malaria ;.

but this is not, as has been supposed, inconsistent with the fact that marshes
which are always saturated with salt water are healthy, since it is obvious

that the conditions in the two cases are altogether different. One way in

which a hot sun probably favours the development of ague is by cracking the

dry surface of the ground and allowing emanations to escajje from the moist

layers beneath. And so, again, it has repeatedly been found that the disease

has reappeared in places that had long been free from it when the soil has

been extensively disturbed for building purposes, or during the construction

of canals or of fortifications. Conversely, one can do a great deal towards-

preventing the exhalation of malaria by draining the ground thoroughly,

and by then spreading a layer of fresh soil over its surface, or even, in the

case of inhabited villages or towns, by paving it.

Of course, many districts are decidedly damp without being aguish.

But this merely proves that other conditions besides a wet state of the soil

are necessary for the production of malaria. For at certain times the

disease spreads to regions which lie far beyond its usual limits, assuming,,

indeed, somewhat of a pandemic character. The vears 1558, 1678

—

79,

1718—22, 1807—12, 1824—27, 1845—48 are mentioned by Hertz as having

been characterised by such a wide diffusion of it. Sir Thomas Watson says

that he never knew ague at all widely prevalent in London except in 1827..

From 1866 to 1868 there was an epidemic in Mauritiiis, which island had
previously been so free from malaria that the sufferers from Indian fevers

had been accustomed to resort there. And in 1869 it broke out for the first

time in Reunion.
Distrihidion.—With regard to the nature of the various conditions which

may thus favour the development of the ague-poison, we at present know very

little. It is a curious circumstance that there has often been an antecedent or

simultaneous epidemic of influenza or of some contagious disease such as.

typhus, cholera, or the plague. One very imj^ortant feature is undoubtedly

a high temiDerature. Ague prevails with far greater intensity in the troj)ics

than in temperate climates, while towards the poles it is unknown, its

boundaries in either direction being about 63° N. and 57° S. Hirsch has

endeavoured, upon very defective data, to determine the corresponding hmits

of temperature, and finds that mean summer temperatures rather than mean
annual temperatures, must be taken into account. In this hemisphere the

highest range of malaria towards the North is fixed by him at a line between

the isotheral lines of 69° and 61° Fahr. Again, in particular districts, the

occurrence of malarial fevers is governed in a very marked manner by
variations of temperatui-e. During the winter they disappear entirely ; and,

other things being equal, they are always more severe when they break out

again, in proportion as the season happens to be a hot one. In the tropics

the exact period of the year at which ague is most prevalent varies in dif-

ferent localities
;
generally speaking, it closely follows the rainy season.

Hertz lays down the rule that, in order to escape malaria, one should arrive

in the East Indies between ISTovember and January, in the West Indies

between January and March. In temperate climates malaria is usually

more active in the spring and in the autumn than at the height of the



DISTRIBUTION OF AGUE 249^

Slimmer. Weiizel made the important oLservation that among the men
employed upon the works at Wilhehnshafon the development of ague fol-

lowed the summer-heat by an interval of twenty to twenty-five days, of

which from six to eleven days appeared to be occupied in the generation of

the poison in the soil, while the remaining fourteen days correspond with the

period of its incubation within the bodies of those about to be attached by

the disease. The liability to ague is naturally greater near the sea-level

than in cooler places higher up ; but Partes mentions some instances in

which marshes at elevations of five thousand to six thousand feet have, in

hot countries, been found to give off malaria. It is, of course, quite a

different question to determine what is the lowest point on the hills above a

marsh at which one may reasonably expect immunity from the disease. The

fact is well ascertained that the wind sometimes carries the ague-poison to

considerable distances from its source, not only on level ground, but also

up the slope of a range of mountains. Partes says that in temperate

climates an elevation of at least five hundred feet above a malarial spot

should be reached in order to escape its influence ; in the tropics, one of one

thousand to fifteen hundred feet, or even higher still. On the other hand,

at the level of a marsh itself, the injurious emanations seem to have but

little tendency to rise and diffuse themselves in the air. There is evidence

that, both in barracks and in private houses, persons sleeping on the ground

floor are more apt to be attacked than those who occupy upper stories. It

is at night, and for a short time after sunrise, that malaria is especially to

be feared
;
probably the poison is harboured by the stagnant mists which

are so apt to lie over the surface of damp ground, until the sun disperses

them. The j)resence of actively-growing vegetation appears to be adverse

to the development of malaria. There is also reason to believe that the

inhabitants of houses in the neighbourhood of a marsh are sometimes pro-

tected by the interposition of a belt of trees between it and them. The
poison also seems to be incapable of being cai-ried across a surface of water

without undergoing absorption by it. When English troops occupied Wal-

cheren and other parts of Holland it was several times noticed that only

those soldiers who disembarked were attacked by ague ; those who remained

on board ship, even in narrow channels, escaped.

I have already incidentally mentioned many of the couiitries in which

ague prevails. In England its chief seats are along the eastern coast;

Eomney Marsh in Kent, the estuary of the Thames in Kent and Essex, the

fens of Cambridgeshire and Lincolnshire, the marshy lands of the East

Biding of Yorksliire. And in all these districts the disease has become far

less frequent than formerly, since population has increased and improved

drainage has brought more and more land under cultivation. Not many
years ago cases often arose in London. Sir Thomas Watson cites without

question the statement that both James I and Oliver Cromwell died of ague

contracted in this city. At present its occurrence is altogether exceptional,

even in the low-lying parts of Southwark. In Scotland I believe that there

is now but little malaria ; Sir Robert Christison, I think, has stated that it

had begun to disappear before any drainage works were carried out. On the

continent of Europe the regions in which the ague-poison is most prevalent

are: the great plain of North G-ermany, with some of the Baltic provinces of

Eussia; Holland, with the adjacent parts of Grermany and Belgium; the

south-western departments of Prance ; the western side of Spain and

Portugal; almost the whole western side of Italy; a great part of Oreece

and Turkey ; the plains of Hungary ; and the shores of the Black and of

the Caspian Seas. Nowhere is it so severe as in Italy, especially in the

Maremma of Tuscany, the Campagna of Rome, and the Pontine Marshes.

And what is of especial interest is that in these districts ithas greatly in-
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creased in intensity within tlie last four centuries. Places which were at one
time thickly populated and well cultivated have hecome waste and deserted

;

and coincidently with these changes they have grown in the highest degree

unhealthy. In Asia, malarial fevers abound not only in many pai'ts of

India, but also in Persia, and in China, and elsewhere. In Africa the

west coast is but too well known for the malignant character of the agues

which prevail there ; and they are also of frequent occurrence in Algeria

and in Egypt, as well as in Mozambique and Zanguebar. On the American
continent, the States which surround the Gulf of Mexico ai'e those in which
the effects of malaria are most frequent and severe ; they are also seen in

parts of Brazil and of Peru, as well as in many of the West Indian islands.

It is a remarkable fact that in Australia ague is everywhere of a very mild
type, if it prevails at all ; it is said to be altogether absent from JMew Zealand
and from Tasmania.

Infection hy ivater.—Hitherto I have assumed that malaria enters the

body with the air which is breathed ; and no doubt, this is usually the

case. But there is good evidence that the poison is sometimes introduced

in drinking-water. The most striking case of all seems to be that recorded

by M. Boudin, of the one hundred and twenty soldiers conveyed by the

Prench transport ship " Argo " from Algiers to Marseilles in 1834. In the

hurry of embarcation, the water which was to be supplied to these men
was taken from a marshy place near Bona. Thereupon, all but nine of

them became attacked with various forms of ague ; and it turned out that

these nine, instead of drinking the same water, had purchased wholesome
water from the crew of the vessel, all of whom remained well. In two
more ships, which made the voyage at the same time, there were other

six hundred and eighty soldiers, and they too escaped. Another instance is

that of a farmer's family at Houghton near Bedford, who drank well-water,

and who Avei-e at one time almost the only persons free from ague in the

parish, the other inhabitants of which had only ditch water. In another

village close by, it was noticed that the digging of wells, by which a supply

of fresh water was yielded, was followed by a great diminution of the disease.

And it seems not unlikely that to the same cause may be attributed whatever

part of the decline of ague during the last few years, both in England and
in Scotland, cannot be accounted for by the improved condition of the soil.

I rather doubt, however, whether any statements with regard to the pre-

valence of malaria in former times can be universally accepted, since it is

certain that until recently its effects wei'e frequently confounded with enteric

fever.

Predisjoosition.—Of the conditions that may render one person more sus-

cejDtible to malaria than another we at present know but little. That more
cases of ague are seen in men than in women or in children is doubtless due
to the circumstance that men are more exposed to its exciting cause. A
similar exiDlanation may be found for the fact, if it be a fact, that during

pregnancy women possess a certain degree of immunity. Sir Thomas Watson,
however, cites an instance in which a child m utero had tertian ague with
its mother, who herself shook one day, and felt the child shake within her

on the following day. And Hertz speaks of infants born with enlarged

spleens, under similar circumstances.
It seems to be well ascei-tained that negroes are proof against ague ; so

that black soldiers are invaluable for field service in certain parts of the West
Indies. Even if this fact be due to a kind of acclimatisation, transmitted by
inheritance, it is not the less remarkable. Por, although ague has sometimes
been noticed chiefly to attack persons who had recently arrived in a malari-

ous district, yet those who had lived there for a longer time have commonly
.suffered in other ways, being, in Sir Thomas Watson's words, " puny.
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sallow, and sickly." The negro, on the contrary, is said to enjoy life

and health in such regions. It seems to be certain that over-exertion and
fatigue render a man more susceptible to the action of malaria ; and that

those who are convalescent fi'om other diseases, or recovering from the effects

of wounds, are particularly apt to suffer. It would be worth while to inves-

tigate whether persons whose general state of circulation is such that they
are prone to the disease known as paroxysmal hsematinuria are not more
sensitive than others to the ague-poison. Hertz says that this is the case

with those who are weak and anaemic.

Contacjium vivum.—It appears to me impossible to ponder over the various
conditions .which favour or modify the development of malaria, without
coming to the conclusion that no hypothesis accords so well with the facts as

that which assumes that it is a living organism. In 1866 an American phy-
sician, Dr Salisbury, declared it to be an alga, of the genus Palmella, which he
had found in marshy soil in Ohio. But he did not attempt to show that the
spores of this microscopic plant were really capable of generating the disease

;

and the very same alga has since been discovered in regions where no ague
exists, and even in the AIjds. ISTor are any direct proofs brought forward by
other observers in Italy and elsewhei'e, who afterwards took up the subject,

and by each of whom some difilerent species was assumed to be the essential

agent in propagating the disease. It was, therefore, a step in advance when
in the spring of 1879 Prof. Klebs, of Prague, and Prof. Tommasi-Crudeli,
of Rome, carried out together a series of experimental investigations

which they believe have determined not only that what constitutes malaria
is a particular kind of bacillus, but also that a fever of intermittent type
can be generated in rabbits by subcutaneous injection of liquids containing
this organism. They constructed a machine by means of which a large

quantity of air could be rapidly made to pass over the surfaces of glass

slides moistened with glycerine jelly. This they set to work in the Pontine
Marshes and in Eome, taking the air always from very near the surface of

the ground. Direct microscopical examination of some of the glass slides

afterwards revealed the presence of rod-shaped bodies and delicate threads

;

and by suitable methods of cultivation these were made to undergo further

development into jointed filaments, with spores in their interior. Similar

structures were found in miid taken from the borders of lakes in the same
region, but not in the waters of the lakes themselves. I must confess,

however, that after reading carefully the details of the experiments in

question, and studying the temperature charts which Klebs and his Italian

coadjutor give, I fail to see that there is anything definite or characteristic

about the fever which occurred in their animals after injection of fluids con-

taining the so-called " Bacillus malarics.^' Purther points on which these

observers lay stress are that the spleen, without being softened, was con-

stantly found enlarged after the rabbits were killed, and that this organ
often contained black pigment, analogous with that which is seen after

severe agiie in man. They also detected the bacillus both in the spleen and
in the medullary tissue of the bones of the animals. Finally, they cite

Dr Marchiafava as having succeeded in discovering the spores and jointed

filaments of the same parasite in the same structures, and in the blood of two
persons who had succcumbed to pernicious malarial fever in Eome.

It is, I think, a significant fact that the other disease in which the pre-

sence of a peculiar organism in the blood has been most clearly traced,

—

relapsing fever,—should itself be characterised by a definite interruption in

its pyrexia, which may fairly be taken as bearing some relation to the

intervals between the successive paroxysms of an ague. And the analogy
tempts one to hazard the hypothesis that during each paroxysm the bacilli,

if they really constitute the malarial poison, are in gi-eat part desti-oyed, and
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that their reaecumulation is in some way the cause of the next paroxysm.
But, if so, it is difficult to understaud how the periodicity can be maintained
when no well-marked ague-fits occur. With regard to the succession of

phenomena that constitute the typical paroxysm, I do not think any special

explanation is needed. The same order of events, more or less modified in

details, is seen in the rigors of pyaemia and under a variety of other con-
ditions. And there can be no doubt that, like an epileptic seizure, it rests

upon a physiological basis. The recm-rence of ague-fits at the same hour
on successive days, or every third or fourth day, is doubtless, as CuUen
originally suggested, connected with the diurnal habit of body which is so

plainly manifested in other ways both dui'ing health and in disease. This
is not merely acquired, but has probably been transmitted by long inherit-

ance to every existing member of the human race. One therefore need not
wonder if, as is stated by Hertz, Griesinger and Duchek failed to modify
tl^e times at which ague-fits returned by changing the patient's hours of

meals and his other conditions of life.

The diagnosis of ague is for the most part very easy, but it may present
difficulties which have to be considered from two points of view, according
as the disease is or is not known to be prevalent in a particular district.

In places which are free fi'om malaria there is sometimes no little risk of
the real nature of a patient's illness being overlooked, when it has been
acquired elsewhere during a visit, or while he was travelling in a country in

which he perhaps was not aware of the existence of the poison. Agaui, it

is an extremely difficult point to settle whether or not some of the milder
and less characteristic effects of malaria may still continue to appear from
time to time in places (such, for instance, as the Borough of Southwark) in

which the regular fonus of ague have long been extinguished. Many very
experienced physicians have undoubtedly held this belief ; but I cannot
determine how far theii* judgment was biassed by the fact that the affections

in question are curable by quinine and the other remedies for ague, a iact

which certainly is in itself of no decisive significance. On the other hand,
in regions notoriously infested with malaria, the physician has constantly to

keep in mind not only that ague is apt to complicate all other diseases, but
that it is capable of actually simulating an immense variety of them, as I
have already pointed out at p. 243. But, further, there is always great

danger that he should carelessly mistake for results of malaria different

affections which are attended with recurrent rigors or with pai'oxysms of

febrile disturbance. Thus Graves relates an instance in which the inter-

mittent hectic of phthisis was set doAvn as ague, and some years ago I saw
the very same error committed in th# wards of Guy's. Another disease

which is very apt to be overlooked under such cii'cumstances is pyaemia. In
reference to this. Hertz remarks that the pysemic rigor generally sets in

more gradually than that of ague ; that its subsidence is more rapid than its

onset, whereas in ague the reverse is the case ; and, lastly, that in pyaemia
there is very seldom an interval of complete apyrexia, continuing for twenty-
four or even for twelve hours. But, as we have seen, ague itself may
be merely remittent. The fever attending internal suppuration may
also be attributed to malaria. Not long ago I saw a case in which a
medical man was firmly convinced of the correctness of such a diagnosis,

until his patient voided a quantitv' of horribly foetid pus with his urine, after

which a rapid recoveiy took place. Some years since, a gentleman who»had
stricture was placed under my care by Mr Cock, on account of the recur-
rence, at tolerably definite intervals, of rigors which seemed to be due to the
formation of an abscess that could not have been of any great size, in the
neighbourhood of the urethra. Ulcerative endocarditis, too, must be
thought of.
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Finally, there are the continuous forms of a,gue, with which other diseases,

and especially enteric fever, have often been confounded. Thus I happen to

know that in Romney Marsh no kind of fever used to be recognised except

that due to the endemic malaria; and in many parts of India it is only

quite recently that enteric fever has been proved to occur. The fievre

hilieuse hematurique is not always easily distinguished from yellow fever in

countries in which both diseases are met with.

This is perhaps the most convenient place for brief mention of a com-
plaint to which brass-founders are liable, and which was studied by Dr
Greenhowin Birmingham in 1858 and named by him " brass-founders' ague "

on account of the resemblance between its symptoms and those of a paroxysm
of intermittent fever (' Med. Ghir. Trans.,' vol. xlv). It is in no way dependent
upon malaria, being simply caused by the dense wbite fumes of oxide of

zinc, the result of deflagration of the metal, which, at a certain stage in the

formation of brass, fill the casting shop, unless it is very well ventilated.

Exposure to these fumes is followed by malaise and weariness, by a sense

of constriction at the chest, and sometimes by nausea. Afterwards shivering

comes on, and even chattering of the teeth ; and this is succeeded by a more
or less marked hot stage, and ends in very profuse sweating. Next day the

man feels out of sorts, but not enough to be unable to work. There
is no regularity in the recurrence of the attacks, which come on from
time to time under the operation of their exciting cause, but especially when
the patient has been oft: work for a few days. They seem not to impair the

health, and it is not known that they shorten the life of the patient.

Drinking milk is said to be preventive of the brass-founders' disease.

Treatment.—With regard to the course taken by the various forms of ague
if left to themselves, I have nothing to add to what has already been stated.

But the 'prognosis in this disease is not based directly upon its natural course,

for it always is, and always should be, submitted to treatment as soon as it is

recognised. Indeed, v^e have so potent an antidote to malaria in cinchona-
bark, and in the quinine which is derived from it, that writers have some-
times been disposed to class this remedy apart from all others, as the most
signal instance of a specific. And I imagine that it really does occupy a
unique position in one respect, namely, as being the only medicine of which
the efficacy has never, in our day, been challenged by anyone, however rash
and inexperienced. The bark itself is not now prescribed, on account of its

causing nausea and sickness in the large doses required
;
quinine or one of

the other alkaloids is substituted for it. Even as a preventive of ague,
quinine has been found very efficacious in the cases of sailors exposed to

malaria when sent ashoi'e for a day, of travellers passing through, or of

soldiers bivouacked in, a marshy district. From two to five grains are given
twice or three times a day. It is less desirable to place the permanent
residents in an agviish region constantly under the influence of quinine,

since the organism appears to become somewhat blunted to its action in

course of time ; but they may at least take it at those seasons during which
the disease is most prevalent.

With regard to the best method of administering the remedy in the
intermittent forms of ague there has been much difference of opinion.

There is reason to believe that the paroxysm itself cannot be modified by
quinine taken after its commencement, except perhaps when it is injected sub-
cutaneously. Probably, therefore, if one is called to a patient in an ague-fit

the best plan is to prescribe a full dose of some ten or fifteen grains, as soon
as possible after its cessation, repeating the same dose more or less fre-

quently during the interval, until an hour or so before the next fit is expected.

Maclean suggests, as a rule of practice, that the patient should never
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Lave less tbau tliirtj grains during tliis period. It is, he says, best given in

solution witli a little sulpliiu'ic acid and tiucture of orange-peel. As is well

knoTvn, pills containing quinine, besides being clumsy, arc exceedingly apt to

become hardened Ijv time so as to pass through the stomach undissolved . If

vomiting should occui" the alkaloid raay be administered per rectum in a
dose of fifteen grains suspended in beef tea or thin starch.

When the stomach is loaded, an emetic is often a useful adj uvant, and if

there is constipation a pui'gative ; but it Tvas altogether a mistaken practice

^vhich formerly prevailed of j^utting off the use of quinine until the tongue
had been made clean by other treatment and the digestive organs regulated.

For the actual paroxysm of ague but little treatment is needed. The
patient should go to bed and have plenty of blankets, and hot bottles or hot
bricks wi'apped in flannel may be ajrtplred to his limbs. Baths are better

avoided, and he should not be encouraged to drink waim fluids in any large

quantity. Frictions "^th stimulating liniments, or with a mixture of soap
liniment and laudanum, have been recommended. It is only when threaten-

ing symptoms of collapse are present that recourse should be had to coffee,

wine, ammonia, and ether. As the hot stage comes on most of the bed-

clothes may be removed, the patient may have cooling drinks if he wishes it,

or he may suck a little ice ; he may be sponged with vinegar and water. At
the end of the sweating stage he should be carefully dried and have a change
of linen. He may then get up, but if he should afterwards go out of doors
he must be very careful not to take cold.

It very rarely ha2:)pens in recent cases of ague where cjuinine is given in the
manner indicated above, that the patient has any subsequent attack of the
same degree of severity as before ; and within a few days, or in a week or

two at latest, they almost always cease. But in certain cases, especially such
as are of long standing and of cjuartan type, it seems altogether to fail.

The remedy which then proves most successful is arsenic, or the tincture of

eucalyptus may sometimes be prescribed mtli advantage. The ap>plication

of cold douches to the left hypochondrium is recommended by Hertz as a
valuable accessory to other treatment.

For the dangerous remittent and contiauous foiTas of ague, and for those

cases in which the symptoms are those of apoplexy or of some other cerebral

disease, quinine is still the remedy, but it must be employed very much more
boldly. Maclean, indeed, insists on the importance of watching for even
a slight remission, using it as an opportunity of giving fifteen or twenty
grains of cpiinine by mouth, and repeating the dose in two hours' time. If

the stomach rejects it a similar cjuantity may forthwith be administered per

rectum, but in the most severe cases of all he does not wait a moment, and
not only prescribes quinine energetically, but also gives stimulants and.

plenty of nourishment. Tliis wiiter also speaks in high terms of Warburg's
tincture, a remedy at one time secret, but now known to contain, in addition

to quinine, aloes, rhubarb, camphor and opium. This apjjears to be a
powerful sudorific.

The malarial cachexia requhes the administration of iron as well as

quinine, but even these remedies are of secondary importance in comj)arison

with the removal of the patient to a healthy locality. Maclean speaks

strongly of the value of the ointment of bichloride of mercury in the treat-

ment of chi'onic enlargements of the spleen and of the liver. Ho directs

that a piece of the size of a nutmeg should be rubbed into the skin of the

hypochondriac regions, and that these parts should be then exposed to the

heat of a fir-e until the smarting becomes too severe to be borne.



DENGUE

History—Names—Course and syviptoms—Frocjnosis—Treatment—Natural
history and mode of spreading.

In 1824 an epidemic of a kind hitherto unknown to Indian surgeons

broke out at Rangoon in Burmah, and quickly spread to Calcutta and to

various places in Bengal or in Madras. In 1827 the same malady appeared

in the West Indies in the Isle of St Thomas, and a few weeks later in the

adjacent Isle of Santa Cruz. Here also it was at first regarded as a new
disease; hut it has since been found that Dr Eusb, of Philadelphia,

described it as prevailing in that city in 1780. During the last fifty years

it has from time to time attracted attention both in the Eastern and the

Western Hemispheres. The latest outbreak in India seems to have been in

1871—72, when it is said to have been derived from Zanzibar, passing to

Bombay by way of Aden ; in 1873 it spread to China and to Cochin China,

and also to the islands of Mauritius and Reunion. In the West Indies it

was last seen at Martinique in 1874 and in 1875. The only spot in Europe
in which this malady has hitherto appeared is Cadiz, where it was observed

by Poggio in 1867 ; an earlier epidemic is said to have occurred in the same
town as far back as 1784.

In St Thomas the English negroes called it " dandy fever," apparently in

ridicule of the attitude and step assumed by those who were seized with it.

Other absurd names for it have been break-bone fever, broken-wing fever,

and giraffe, the latter because the neck is held in a stiff position. Several

later terms have been applied to it, one of which is "scarlatina rheimiatica,"

but it is now universally known as Dengue, not only in England, but also in

France and in Grermany ; this is in reality a Spanish word, which is very

analogous to dandy in its meaning, except that it is applied to women and
not to men.

Course.—Dengue sometimes sets in with lassitude, drowsiness, vertigo,-

a

sensation of chilliness down the back, and other symptoms of commencing
pyrexia, but veiy often it begins quite suddenly with pain in some particular

part of the body, j^erhaps wliile the patient is walking about, or during the

night, waking him from sleep. If the pains affect the knees while he is stand-

ing, he may fall down. Dr Stedman, who in the ' Ed. Med. Journ.' for 1828,

gave an excellent account of the disease as it occiuTcd in St Thomas, says that

the first thing noticed was often a stiifness in one finger, especially the little

finger ; this would increase and be accompanied by intense pain, which spread

over the whole hand and tq) to the shoulder, and in a few hours the fingers

of both hands would be swollen, stiff, and painful, and their joints would be

incapable of being bent. I do not find that any writer states that effusion

can be detected in the articular cavities, as is the case in rheumatic fever.

Hirsch says that in those cases in which autopsies were made serous infil-

tration was found to have occurred into the connective tissue round certain

joints, and that in one instance the crucial ligaments of the knee were red-

dened. Cotholendy in describing dengue in the Isle of Reunion suggests
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that tliere is an exudation into tlie sheaths of the tendons, and especially of

the extensor tendons, and. that this renders movements of the joints so

exquisitely joainful. He also speaks of " a shght fulness, a sort of

-oedema," of the hands and feet. There is often a very violent pain in the

eyeballs, which feel too large for their sockets and as though they would
start froin the head. Before long every part of the body becomes the seat

of the most extreme suffering, which is aggravated by restlessness, com-

pelling the patient to be constantly changing his position, while he also feels

extremely prostrate and distressed. Sleeplessness is a marked symptom, and
children are sometimes cleHrious.

In the meantime the temperature rises until it reaches 102*^, 103°, 104°,

or even (though veiy rarely) a higher point still. Observers who have em-
ployed the thermometer during some of the more recent epidemics have

attached some iuiportance to the occui'rence of remissions, which follow one

another three or four times in the twenty-four hours ; but I should doubt
whether this is so remarkable a feature of the disease as they seem to think.

Most writers have described the pulse as very rapid, 120 or even 140 in the

minute, but Martialis, in the 'Arch, de Med. ISTav.' for 1874, says that he

often found it not much over 80, lower in fact than might have been expected

from the temperature. Twiniug long ago noticed that the countenance was
flushed and of a scarlet hue, and of late it has become the fashion to speak

of an exceedingly fugacious initial rash, consisting of bright red j)atches upon
the face, the chest, the jjalms of the hands, and elsewhere, which, however,

•subside after the lapse of a few hours. There is anorexia ; the tongue is

thickly furred, with bright red edges. The stomach is extremely irritable,

and may reject eveiything that is swallowed. The bowels are constipated.

The' condition of tlie patient at this period might well cause considerable

-anxiety to a medical man unacc[uainted with the characters of the disease

;

but at the end of twenty-four or thirty-six hours the j^yrexia begins defi-

nitely to subside, without any marked critical sweat, and the temperature

soon falls to normal or even slightly below it. At the same time the pains

in the limbs cease, and soon there is nothing for the patient to complain of

except a sense of general weakness, loss of appetite, and pain in the back.

At this time it is said that the glands in the neck, the axillae, and the groins

may be felt to be slightly enlarged.

The duration of the interval is about three days. At the end of it an

eruption—a second rash, according to recent observers of the disease—appears

upon the skin. It is first seen upon the palms of the hands, and it also

affects the feet and the knees, and may even (though but rarely) spread all

over the body. In character it is usually somewhat intermediate between

the rash of scarlet fever and that of measles. It has also been compared

with the erythema that sometimes accompanies rheumatic fever. Or it may
resemble an urticaria, or even in some cases be attended with the formation

of bullae or of pustules. It gives rise to a distressing sensation of tingling,

which presently passes into itching. Its development is sometimes asso-

ciated with a retui-n of pyrexia, but recent observations seem to have shown
that, as a rule, the temj^erature remains normal at this period of the disease.

Consec[uently the fact that an eruption has made its appearance is not seldom

altogether overlooked ; whether it is ever really absent is said to be doubtful

;

after a few hours, or two or three days, it subsides and disappears, and with

it the fever, if any has been present. Afterwards, however, the cuticle begins

to desquamate, usually as a branny powder, but sometimes in very large

flakes, and this may be attended with considerable discomfort and soreness,

especially of the feet.

The second eruption is often associated with a repetition of the articular

pains, which are, however, less severe than at the beginning of the disease.
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Or there may be a respite of tlii'ee or fotir weeks, and at the end of that time
the pains may retui^n, compelling the patient to take to his bed again and to

be fed like a child. Dr Stedman speaks of these pains as always most severe

in the morning and as wearing off in some measure towards evening. They
are felt chiefly in the joints of the fingers and of the toes, in the wrists, in

the ankles, and in the knees. The affected articulations may be stiff and
swollen to such a degree as to jDroduce deformity. After a few days the
secondary pains in their turn begin to subside, and one joint after another
becomes free from them ; but months may elapse before they have entirely

disappeared. It is even said that there may be a permanent partial anchy-
losis of some particular joint.

Prognosis.—Dengue is scarcely ever fatal, but infants sometimes die with
convulsions during the primary pyrexia, and old people may succumb to

exhaustion towards the end of the disease, or to bronchitis occurring as a

complication. Nielly, in his ' Elements de Pathologic Exotique,' mentions
that pericarditis has been observed in severe cases.

Treatment.—It is recommended to give a purge or an emetic at the

commencement of this disease, and afterwards salines and Dover's powder.

Nielly suggests the use of salicylate of soda or of colchicum, but I have not

met with any recorded evidence of the value of these medicines. Liniments
of chloroform, belladonna, or cajeput oil are often useful. Dr Stedman found
that the application of blisters or of sinapisms to the neck or to the loins

gave great relief to the pains in these pai-ts. When one or more joints

remain stiff and painful after the subsidence of the disease, sulphur baths

are said to be very efficacious.

Concluding remarhs.—The true place of dengue among infective diseases

has yet to be accurately determined. In the rapidity with which it spreads

over a population it resembles influenza more than any other malady. Another
remarkable point is that scarcely anyone escapes, even among the inhabitants

of a large city, as, for example, among the half million of residents in Calcutta

in 1824. It attacks persons of all ages, including even infants a few days

old, and the coloured races are as liable to it as whites. When it has existed

for a little time in a place and patients are recovering, one might almost think

that there were none but cripples in the place, so many are seen limping

about the streets on crutches, or with bodies half-bent or Avith arms in

slings. The whole duration of an epidemic is generally short, being from
two to seven months, according to Hirsch. The disease is said to prevail

chiefly with sultry cloudy weather or at the time of heavy rains. Indeed, in

temperate climates it occurs only during summer and autumn, and disappears

when frosts set in ; but in the West Indies vicissitudes of weather seem to

have no way interfered with its course. Its diffusion from one country

seems plainly to be effected by human intercourse. Whether it is contagious

in a narrow sense, passing from the sick directly to the healthy, seems hardly

to be known with certainty. Dr Stedman, however, says that in 1827 it was
introduced from. St Thomas into Frederickstadt, a town of Santa Cruz, by

some young ladies who went to reside at the house of a Major S

—

; all the

members of his family were attacked, and a few days later it appeared in

the next house and affected everyone there. Cotholendy relates that an
infant, which had taken the disease while with the family of its nurse, was
brought home to its mother—four days afterwards she* fell ill; the grand-

mother and the aunt did not see the child until the day after its arrival,

and they were attacked a day later than the mother, each at the same hour.

This writer also gives several other instances which indicate that the incu-

bation of dengue lasts four days.
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YELLOW FEVER

Inculiation and course—Morhid anatomy—Diagnosis— Question of its

contagious or miasmatic nature.

I liave now briefly to (iescrilje a disease, wliicli is almost liraited to

America, tlie West Indian Islands, and tHe West Coast of Africa. It has
sometimes been imported into Europe, but never maintains itself amoDg
us. In tbe East it is altogetlier unknown.

Course.—Tlie incubation of Yellow Fever is said to be usually from one
day to foui'teen or fifteen, but there are doubts whether it may not be consider-

ably longer in certain cases. There are sometimes slight prodromal symptoms
of malaise, headache, &c. ; but very often it sets in quite suddenly with
rigors, extreme depression, and all the other symptoms of a severe pyrexial

illness. Sometimes it proves fatal in a few hours with collapse and lividity.

More often the temperature rises for two or three days, until it reaches
105^. In suoli cases the face becomes flushed, the conjunctivae are red and
ferrety, and the eyes bright and staring. Frec{uently there is pain on one
side of the forehead, or an agonising pain in the sacmm ; or there may be
pains in all the joints. The stomach becomes very irritable, and rejects its

contents ; the epigastrium is tender to pressure. The palate is reddened and
cedematous ; the gums may be swollen and inclined to bleed ; the tongue
is of a bright crimson colour, and may be thickly furred ; at a later stage it

becomes clear, smooth, and raw looking. Constipation is more fi'equent than
diaiThcea. The urine is very scanty, and it generally contains albumen.

About the third day, or not until the fourth or the fifth, the skin

becomes jaundiced ; the urine is bile-stained ; but the fseces are seldom
clay-coloured. Hemorrhages now occur from various surfaces ; epistaxis

is frequent ; sometimes there is a cutaneous pui'j^ura ; the vomited matters,

from being "white" and consisting of an acid watery liquid, become,
"black," containing dark-brown flocculi or masses of altered blood-cor-

pnscles. It is to be observed, however, that this symptom of " black

vomit " occurs only in the more severe forms ; and chiefly in such as end
fatally. Thus during an epidemic at Gribraltar in 1828, Louis found that

of the patients who died, all but one had it, and of those who recovered

very few. According to Alvarenga, however, at Lisbon, ia 1S57, there were
no fewer than forty recoveries among cases in which it was present.

Haenisch, the writer on this subject in Ziemssen's ' Cyclopaedia,' who
has himself seen the disease in the West Indies, states that there is usually

on the fourth day a remission of the pyrexia, so that the temperature
in twelve hours may fall nearly to normal. At the same time the
patient loses his he&.dache and experiences so much relief that he fancies

himself out of all danger. The stomach, however, still remains irritable

;

and the urine, if not previously albuminous, now becomes so. In some
cases the improvement is permanent, and goes on to complete convalescence.

But more often, after a few hours or within two days at the longest, matters
change again for the worse. The temi>erature may now rise until it reaches
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104° ; but sometimes it remains normal, as, for instance, occurred in the

case of a gentleman who died of yellow feyer in London in 1878, under the

care of Mr Leggatt (' Clin. Trans.,' vol. xi).

The symptoms at this period seem mainly to depend upon disturbance

of the renal secretion. The urine is often entirely suppressed for several

days together ; it always contains albumen and often casts. The patient

now falls into an apathetic condition, or he may become violently delirious.

The pulse is small and thread-like,,sometimes rapid, sometimes slow. The
jaundice increases until the skin has a dark mahogany colour. Haemorrhages
continue, blood being passed from the whole length of the intestine, from
the female genitalia, from the external ear, and from the respiratory sur-

face. Death is usually preceded by coma, but sometimes it occurs sud-

denly, the patient falling backwards upon his bed after a state of violent

excitement. But recovery may take place, even when the case has appeared
very threatening ; the temperature then falls quickly to normal, with profuse
sweating. The mortality from the disease seems to vary widely in different

epidemics, being sometimes as low as 15 per cent., sometimes as high as 75

per cent. The symptom of most value as regards prognosis at an advanced
stage is said to be albuminuria ; if the amount of albumen in the urine

diminishes as the case goes on, the patient is likely to do well ; if it

increases, a fatal termination is to be apprehended. Among the phenomena
which are observed during this period are suppurative parotitis, sloughing
of the scrotum and penis, and the formation of boils containing blood
mixed with pus. Convalescence is always slow, and several weeks elapse

before the patient regains his strength.

It must be added that during an epidemic of yellow fever very mild cases

occur, in which the symptoms are but slightly pronounced. The pyrexia is

moderate in degree ; there is but slight jaundice, or it may be altogether

absent, or may appear only when the attack is passing off.

Morbid anatomy.—lEiigor mortis is early and well marked; and, accord-

ing to Nielly, putrefaction is rather retarded, which is certainly contrary

to what one would have anticipated. The body is deeply jaundiced.

Mr Macdonald (in Reynolds' 'System') says that the discolouration is

sometimes more marked than it was during life. The heart is often pale

and soft. The pleiirae are ecchymosed, and the lungs may contain infarc-

tions. There is usually an acute catarrh of the whole length of the
alimentary canal, and the stomach sometimes shows hsemorrhagic erosions

;

but in Mr Leggatt' s case the stomach was pale and its mucous membrane
showed no swelling.

The liver may j)resent patches of a bright yellow colour, or its tint

may be that of cafe au lait. The only histological change which is

usually described in it is that the hepatic cells are loaded with fat globules

;

but in Mr Leggatt' s case, Dr Greenfield, who made the autopsy, found
"that the portal canals wei'e crowded with leucocytes, that many of the
bile-ducts were filled with swollen epithelium, and that the greater part

of the hepatic cells were undergoing disintegration, being swollen and
fused together, and breaking up into irregular fragments. It may, however,
be a question whether the infiltration of the portal canals was not an acci-

dental cirrhotic change, due to habitual indulgence in alcohol. Dr Grreen-

fi.eld's observations are of great interest, as tending to support a doctrine,

upheld by Liebermeister in his work on ' Hepatic Diseases,' that yellow
fever is nothing else than a "parenchymatous hepatitis" dej^endent upon a
specific infection. The jaundice in this disease is described as " haemato-
genous " by those who distinguish sharply between hsematogenous and
hepatogenous forms of jaundice. The biliary passages are found free from
obstruction; the gall-bladder contains dark green or tarry bile.
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Tlie spleen is but sliglitly if at all enlarged; its tissue may even be

firm and healtby looking. The kidneys are enlarged and may sbow points

of suppuration ; in the case already refeiTed to, Dr Greenfield found that

the conroluted renal tubes had their epithelium swollen and proliferating,

and that the straight tubes contained hyaline casts ; but it is to be observed

that the kidneys were in this instance affected with chronic disease, and that,

therefore, even the acute changes may have been unconnected with the

yellow fever.

The diagnosis of yellow fever is not always easy except when it is known
to be prevalent. The affection most apt to be mistaken for it is the bilious

form of remittent fever. I have given elsewhere the distinctions between'

them (p. 245). Other diseases that must be borne in mind are relapsing fever-

and the various forms of local jaundice attended with pyrexia.

Etiology.—With regard to the origin of yellow fever there have been great

differences of opinion, and perhaps the time has not even yet anived when
final conclusions can be arrived at. One of the most striking features of the
disease is that its infectious principle is often transported by vessels from
one place to another. I need only cite a few instances whichfhave become
historical. Thus in 1823 H.M.S. " Bann" carried yellow fever from Sierra

Leone to the island of Ascension. In 1845 the " Eclair" steamer brought
it from the coast to Boa Vista, one of the Cape de Verde Islands. In 1861
it was conveyed by a wooden sailing-ship, the '' Anne Marie," from Havannah
to St ISTazaire in France ; in 1865 by a similar vessel, the " Hecla," from
Cuba to Swansea. Moreover, the disease frec^uently passes from one ship to-

another, not only where they have been lying side by side in the same port^

but also on the high seas. The " Anne Marie," for instance, infected seven
other vessels which happened to be brought near her ; and during the local

epidemic at Swansea, a smack, the " Elinor," which took in cargo near the

"Hecla," had her crew attacked after they had left that j)ort and had gone
to Llanelly. So, in 1795, the "Hussar" frigate captured a Ei-ench ship,

the " Eaison," on which yellow fever was prevailing ; only those prisoners

who were believed to be in perfect health were transferred to the English
vessel, biit notwithstanding this precaution the disease soon broke out on
board her.

These facts are readily explained by the hypothesis that yellow fever,

like typhus and the exanthemata, is propagated by a contagious emanation
from the bodies of the sick ; but it is to be observed that the infection has
often been found to cling to the hull, or perhaps to the cargo, of a particular

vessel, after the crew have been paid off. In the ' Med.-Chir. Eev.' for 1848
and subsequent years, there appeared a series of very able articles, which are

now known to have proceeded from the pen of the late Dr Parkes. He pro-
fesses to furnish unequivocal proof that the disease is sometimes if not always
contagious. He relates in full detail the circumstances which attended the

diffusion of it in Boa Vista from two soldiers, belonging to the fort, who were
lodged while ill in the chief town of the island, Porto Sal Rey, as well as from a
labourer, who brought it du-ect from the " Eclair " into another town, Eabil

;

and in each case he shows that the next persons to be attacked were those
who lived close to the patients and visited them.

On the other hand, most of those who have had the largest acquaintance
with yellow fever have disbelieved in its contagiousness, in the ordinary-

sense of that teiTQ, and many facts have been adduced in support of 'their-

view. One is that, as G-riesinger has pointed out, the disease often

remains localised upon the seashore, or in close proximity to the banks
of a navigable river ; it -may even confine itself to a small part of a seaport

town in the immediate neighbourhood of the harbour. Thus, when it pre-
vailed at Lisbon in 1857, one hundred and eighty-two persons are said to



IS YELLOW TEVER CONTAGIOUS ? 261

have left the city for different places in Portugal, carrying with them the

disease, and eighty-six died, but in no instance was it communicated to the

other persons in the places whither they went. In 1865 Dr Buchanan, having
investigated with great care the local epidemic at Swansea, came to the con-

clusion that " the evidence tending to negative personal contagion was about
as strong as such evidence can by its nature ever be."

There are, at the jDresent time, two alternative hypotheses : one, that

the disease is miasmatic-contagious ; the other, that it is simply miasmatic.

The first of these is held by some recent Grerman writers, but I am not
acquainted with any facts which support it ; I do not know of any instance

in which yellow fever has been traced to drinking water, nor does there

seem to be any reason to suppose that the evacuations of the sick contain a
poison which enters the soil, and then undergoes a further stage of develop-

jnent which fits it for re-entering the human body. But there seems to be
much to be said in support of the view that the infective principle is a pure
m.iasm. By this I do not mean that it is identical with malaria. Dr
Parkes, indeed, in the articles above referred to,, maintains that yellow
fever is, or may be, developed out of ague, which, in fact, undergoes con-

version from a non-contagious into a contagious disease. He considers it

to have been proved, for example, by Dr Bryson that when the "Eclair"
left Sierra Leone on her way to Boa Vista, there was no yellow fever in

the former place, so that the crew of that vessel must be supj)osed to have
derived the fever from the usual " endemic sources," to which they were
^' exposed in a most intense degree, both in their boat-services and in the
unhealthy anchorages to which the nature of their duties drive them."
So, again, he cites the case of a party of men detached from H.M.S.
" Syren " in the Banana Islands in the summer of 1847 ; among these men,
according to Dr Bryson, a series of cases of fever arose, of which " the first

was of a purely endemical character, while the later ones merged into

yellow fever with black vomit."
The ultimate decision of pathologists as to this question will doubtless

be governed to a great extent by their judgment as to the development
of contagious erysipelas or of diphtheria from simple non-specific

affections. But there is one fact which seems to point strongly in the

opposite direction, namely, that yellow fever protects against itself, so that

a person seldom has it a second time. I must admit, however, that this

circumstance is deprived of some of its force by the further facts that mere
residence in a hot climate seems also to impart a considerable degree of

immunity fi'om yellow fever, and that negroes are scarcely, if at all, more
susceptible of this disease, than they are of ague.

A particular instance, in which yellow fever is supposed to have been set

up by the emanations from swampy ground in Barbadoes among the men
-of two regiments in 1841, is recorded by Mr Lawson in the ' Lancet ' for

1879. And it is obvious that the facts cited by Dr Parkes with regard to

the spread of the disease at Boa Vista are quite consistent with the hypo-
•thesis that the infective princii^le of the disease, having once been intro-

duced into the island from the " Eclair " upon clothing or upon the persons
of those who landed from the ship, or having even been carried into Porto Sal

liey by the soldiers who were taken ill in the fort, afterwards established

itself in the soil, and flourished as a pure miasm. And it seems very
.probable that when infection clings to the bold of a ship, the requisite nidus
for the specific microzyme is afforded by the bilge-water.

Prophylaxis.—If yellow fever is a miasmatic disease, the precautions
which should be adopted in order to prevent its transport from one country
to another may be greatly simplified, in comparison with the regulations laid
down until recently by the best authorities, as, for instance, by M. Melier in
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France after the St Nazaire epidemic in 1861. As Mr Simon remarks in his
' Eighth Report/ the segregation of persons arriving from an infected

town, and their confinement in a lazaret for a definite period of time, is,

on this view, superfluous; and in a trading country like England, .

all hut impracticable. The points to which the whole energies of a port
sanitary officer should be directed are the isolation and disinfection

of the vessel which is known or suspected to contain the virus of the
disease. It should be compelled to anchor at a distance from all other
vessels ; and every part of the hold should be thoroughly cleansed. It

would now be advisable to use carbolic acid for this purpose, rather than
the chloride of lime which M. Melier recommended. The cargo, and the
clothes and other effects of the sailors and passengers should be disinfected

at the same time.

The necessity for stringent precautionary measures against the develop-
ment of yellow fever in England and in other temperate climates, is, how-
ever, very much diminished by a circumstance which I have yet to mention,
namely, that a high external temperature is believed to be a very important,
if not essential, factor in its setiology. It has generally been said to be
incapable of maintaining itself except in hot climates ; and I may remark
that this affords a further reason for supposing that its infective principle

multiplies itself outside the human body and where it is freely exposed to

atmospheric influences. The regions in which the disease commonly pre-

vails are all situated near the equator ; and the occurrence of a local

epidemic within the temperate zone seems constantly to be associated with
an exceptionally sultry state of the weather at the time. This was the
case at St ISTazaire, in France, when it developed itself there in 1861

;

and also at Swansea, in 1865. The latitude of that place being 51°

37", which is beyond the geographical limit usually laid down for the
disease. So, again, upon low coasts and near the mouths of rivers, the
worst months are generally July, August, and September ; although in

small rocky islands within the tropics the period of the year from October
to February is stated to be the most dangerous. Of late, however, some
exceptions have been recorded to the rule that the infective principle of

yellow fever cannot resist cold. Thus Dr Archibald Smith recorded in the first

volume of the ' Transactions of the Epidemiological Society ' the fact that in

1855 it prevailed at Cuzco, in the Peruvian Andes, where (as he was informed)
the temperature of summer rarely, if ever, reaches 65° Fahr. in the shade ;

and also in Cerro Pasco, with a mean temperature of 44° by day. So, again^

Mr Leggatt's patient, who died in London, was taken ill on March 21st,

1878, the mean temperature of the four previous days having been 54°. He
had arrived at Southampton from Rio (where the disease was epidemic) on
March 17th. There had been three cases of yellow fever on board the ship

on her voyage home ; at that time the days are said to have been hot, but
the nights cool. Afterwards the weather had been cold.

Treatment.—The treatment of yellow fever is mainly symptomatic.
Quinine has no specific influence on the disease, but it doubtless acts as a
tonic. A gentle laxative, or an enema, is employed at the beginning. The
cold-pack seems to be useful in many cases. For the relief of sacral pains

dry cupping may be used, or a blister may be applied. The irritability

of the stomach may be checked by a hypodermic injection of morphia, or by
the administration of a few drops of chloroform or of chlorodyne. Lime-
water is also mentioned as serviceable in this direction. The patient's

strength must of course be kept up as much as possible by beef tea;

but bland liquids, such as thin arrowroot, barley-water, or chicken
broth, are often best retained by the stomach. Gum-water, made by
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dissolving three drachms of pure gum-arabic in six ounces of cold water,

has been recommended to be given, a tablespoonful every hour or two when
the state of the tongue indicates that the mucous membrane below is raw
and irritable. Ice is of course to be used, if it can be obtained ; and it

seems to be the usual practice to allow the patient brandy well diluted with
water, or some effervescing wine, such as champagne.



ERYSIPELAS

Definition of ilie disease—Contagion—Specific nature—Inclusion of the 'pTileg-

monous torrn—Inciihation, onset and coxirse—Recurrent erysijjelas—
Diagnosis—Prognosis—Treatment.

Eiysipelas is one of tliose diseases of wliicli the literature dates "back to

Hippocrates ; mediEeval SYTionyms for it are ignis sacer and " St Antliony's

iii'e;" in Scotland, it is called tlie "rose," a name whicli is also given to it

tkroughout G-ermany. There have, however, heen very great differences

of opinion as to what affections should he included under these designations.

Some physicians, esjiecially in France, haveheen anxious to separate from,

the cases which are seen in surgical practice, of eiysipelas attacking the limbs

and the hody after injuries, a " medical erysipelas " of the face and head ;
in

England this distinction received Sir Thomas Watson's support. Another
distinction, which at one time caused much discussion, was that between ery-

sipelas and eiythema. The latter term is applied to various forms of superficial

inflammation of the skin, some of which will be described elsewhere in this

work, but there can be no doubt that it has sometimes been held to include

cases which really were examples of mild erysipelas. But if the scope of the

word eiysipelas has thus been unduly narrowed in one direction, in another

direction it seems to have been made far too wide. Many English surgeons
regard as " erysipelatous " almost all possible forms of spreading inflamma-
tion of connective tissue, including even such a diffuse affection of the retro-

peritoneal stiTictures as that which is apt to arise after operations on the

rectum or on other pelvic organs. This view is strongly objected to by G-erman
writers, among whom Yolkmann, in the ' Handbueh ' of Pitha and Billi'oth,

must be specially mentioned. They will not even allow that we are right in

describing under the name of " phlegmonous erysipelas " cases of suppura-
tion or gangrenous inflammation, attended with intense redness of the skin,

"but affecting equally the subcutaneous and even the intermuscular textures.

It is clear, I think, that the settlement of all these questions must ulti-

mately depend upon aetiological considerations. Erysipelas is a contagious

disease. Of its propagation by contagion several examples were recorded

many years ago by Dr TVells, the celebrated author of the ' Essay on Dew.'
Eor a long time continental observers disputed the j^ossibility of such an
occurrence, but Yolkmann cites more than a dozen instances of it, and it is

now universally admitted. Perhaps the most striking series of cases that

have been recorded was brought before the Paris Academy in 1864 by Dr
Blin. One of the surgeons at the Lariboisiere Hospital had under his'care

two patients suffering from erysipelas, when he was himself seized with it.

A medical friend from Ouise visited him and fell ill after returning to

that place, where no other case of the disease then existed. That gentle-

man's servant was attacked, and also a relative who came to see him, and
who lived in the neighboui'hood. The latter gave erysijDelas to his wife, and
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three members of anotlier family who were repeatedly in contact with them

during their illness, suffered in their turn. From this family the disease

spread to two sisters of mercy, and they carried it to their home and gave it

^Iso to a medical man who attended them, and from whom it passed to his

daughter.

By far the simplest view of the matter is to regard erysipelas as not only

<;ontagious, hut specific, in the sense of being always dependent upon the

entrance into the body of a definite vims from without, and in support of

such an oi^inion very much may be said. It is a great mistake to suppose

that the disease, like pysemia, necessarily becomes prevalent wherever sur-

gical patients are crowded together and are placed under unfavourable condi-

tions. In the Crimean war, in the Austro-Prussian war of 1866, and in the

Franco-Grerman war of 1870 repeated examples presented themselves

of hospitals which it was impossible to keep healthy, and yet erysipelas

failed to appear. On the other hand, there have been many instances

in which it has prevailed epidemically, sometimes in a single ward or in

several wards of some one hospital, sometimes in various institutions of a

city or town. Whether it ever spreads as an epidemic over the inhabitants

of an entire district, like the exanthemata, is more doubtful. Between 1841

and 1854 this is said to have been the case in various parts of the United

States, but both Volkmann and Hirsch are of opinion that the disease was

really different from erysipelas and allied rather to diphtheria. In a hos-

pital the poison of erysipelas often clings to particular wards, and even to

particular beds, with extreme obstinacy. Mr Savory, in the ' Brit. Med.

Jouru.' for 1873, remarks that at St Bartholomew's, during a small epidemic

which occurred there, the disease almost always, in passing from one person

to another, attacked the nearest patient who had an open wound. And Mr
de Morgan, in ' Holmes' System of Surgery,' cites, on the authority of Dr
Groodfellow, a most extraordinary instance in which it spread in regular

order throughout a ward of thirteen beds to almost every patient in turn,

going down one side of the ward and then up the other side. Even where

the poison seems to adhere most closely to a particular spot, it may be that it

reallv comes from a little distance off. A case in point is related by Mr de

Morgan. It having been found at the Middlesex Hospital that the patients

in two adjacent beds with a window between them were specially apt to be

attacked, the suspicion arose that this might be diie to the presence of a

dustbin in the area below. This was cleansed out and there were no

further cases. Bub two years later the disease reappeared, whereupon it

was found that the dustbin had again become foul, although no unpleasant

effluvium from it could be detected. The adoption of the same measures as

before rendered the beds again healthy. In this instance it might perhaps

be doubted whether the impure air actually conveyed a poison to the

patients, or whether it merely predisposed them to be attacked. But no

such doubt seems to be admissible in regard to another set of cases, recorded

by DrKonig, of Rostock, in the 'Arch. d. Heilkunde ' for 1870._ In the

hospital of that town a small epidemic was clearly traced to infection from

.the cushion of the operating table, which cushion had become deeply dis-

coloured by dried blood from former patients ; from the day when it was

removed no fresh case of erysipelas occurred. The cushion was now soaked

in water, and a brownish solution was obtained which was inoculated upon

two rabbits, with the result that one of them had an affection which closely

resembled erysipelas. Dr J. Orth, of Bonn, has since recorded in the '
Arch,

f. exp. Path.' for 1873, a series of experiments by which he has demonstrated

the possibihty of infecting rabbits by the subcutaneous injection of fluid

taken from an erysipelatous bulla in man ; he also transmitted the disease from

rabbit to rabbit by inoculating with liquid from inflamed and oedematous
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parts of tte skin and even with Wood from animals already infected. That
erysipelas can be conveyed in a similar manner from one human being to

another seems to be established by an old observation made by Doepp, who-

vaccinated nine children with lymph from a child who on the following day
fell ill with erysipelas ; all were attacked by it. Orth found motionless

micrococci both in the fluid with which he began his experiments on rabbits,,

and in that which he subsequently made use of. He even succeeded in pro-

ducing erysipelas by inoculating animals with micrococci that had undergone
artificial cultivation. The presence of such organisms in erysipelas had,,

indeed, been previously demonstrated by Hiiter, not only in tissues affected

with the disease and in the cedematous fluid which saturates them, but even
—in small numbers—in the blood.

Thus a good case seems to be made for the view that erysipelas is a
specific disease, and for my own part I am strongly of the belief that this

will be the conclusion at which pathologists will ultimately arrive. At
present, however, many observers hold a very different opinion with regard
to it. Mr Hutchinson, as I have remarked at p. 23, considers it to belong
to the class of diseases Avhich he terms " contagious inflammations." He is

convinced that it is often set up by a draught of cold air blowing upon,

a wound, as when a hospital ward has its windows kept open all night.

We must now revert to the questions of the relations between the various

forms of disease that have been included under the name of erysipelas. As
regards the " spreading inflammations " first mentioned, Volkmann himself

admits that acute diffused suppuration, severe diphtheria, or even puerperal

fever, when introduced into a hospital free from erysipelas, often forms the

starting-point of an outbreak. He cites a case by Pujos, in which a man who
had a severe gunshot wound of the foot died of erysipelas, or, as he says,
" pseudo-erysipelas," which in several places had passed on to gangrene. A
brother, who attended him, was attacked with erysipelas of the face, and so

was a nurse ; and several other persons became affected with phlegmonous
inflammations. Volkmann adds that those who attend upon cases of puerperal

fever often become the subjects of facial erysipelas. Such occurrences are

the more striking because it is admitted on all hands that contagiousness is

a far less conspicuous feature of erysij^elas than it is of many specific

maladies. But, after all, it is quite possible to account for them without
giving up the view that erysipelas is a specific disease. It may be that
there are certain cases of puerperal fever, or of cellulitis, or of diffused

phlegmonous inflammation, which owe then- origin to the poison of ery-

sipelas, and that these cases alone are capable of reproducing it in their turn.

Or it may be that just as in cultivation experiments there is gi-eat difiBiculty

in keeping fluids free from accidental contamination with other bacteria^

besides those which one wishes to develop, so the discharges from diseased

surfaces in living patients afford a favorable nidus for the growth of various

kinds of microzymes which may have no relation to the complaints from
which these persons are suffering.

Until recently it was thought that erysipelas of the face and head, as

physicians see it, differed altogether from the surgical affection in one very
important respect, namely, in appearing upon the unbroken skin, and inde-
pendently of any wound or abrasion. I believe that Trousseau was the
first to point out that it very often has a starting-point in some slight breach
of surface, as from a suppurating pimple at the angle of the eye, which
the patient may have scratched, or from a trifling eczematous eruption on
the nose, or from a fissure at the corner of the mouth, or even from a sore
gum due to a decayed tooth, or from a herpetic affection of the fauces. This
view has since been adopted both by Volkmann and by Ziilzer. The most
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careful record that I have met with of observations made for the purpose of
testing its correctness is hy Konig. Among twenty-nine cases of erysipelas.

of the face or scalp which occui'red in the inmates of a prison at Ziegenhain,

fifteen were traceable to previous injury of the affected parts ; in the
remainder no such starting-point could be found, but in all of these the face

was the seat of the disease, and in many of them it was so much swollen

when the patient was first admitted that no complete examination could be
made.

The supposition, of course, is that the contagious virus of the disease

settles upon the spot which is afterwards to become the seat of the erysipe-

latous inflammation, and that infection of the blood is secondary. The
complete want of symmetry in the distribution of the cutaneous affection

may be mentioned as affording a strong argument in favour of this view.

Watson mentions cases in which the mcuhation of erysipelas appeared
to last a week, and Murchison states that in his experience it was from
one to three or four days. There is reason to believe that during this-

time local changes are actively going on, although there is no obvious
inflammation of the skin. For it had long ago been noticed by Frank
and by Chomel that the development of erysipelas of the face is often pre-

ceded by pain, tenderness, and swelling of the cervical glands ; and Mr Busk
informed the late Campbell de Morgan that after close observation of

a large number of cases he was convinced that this was an invariable

occurrence. The most probable explanation of it seems to me to be
that inflammatory exudation is really taking jilace, but that the lymphatics
carry off the effused matters as fast as they apj)ear. The possibility of

such a modification of the inflammatory process is expressly admitted by
Cohnheim. Doepp's vaccination cases, too, seem to show that the infective

microzymes of the disease must at the same time be multiplying themselves-

locally, for it will be remembered that the lymph which conveyed erysipelas-

was taken from the arm of a child in whom the disease did not appear until

the following day. Nor is there any difficulty in imagining that the blood
may even at this early period be contaminated both with microzymes and
with inflammatory products, whether by direct absorption through the virus-

or by transmission from the lymph-glands onwards through the thoracic

duct. And thus it is quite easy, without the hypothesis of a primary
blood infection, to account for the production of constitutional symptoms,,
which seem to be premonitory of the local affection, although of course
they are really not so. Watson says that before the outbreak of ery-

sipelas the patient often feels ill, shivery, feeble, languid, and often
drowsy ; that his pulse is very frequent ; tlaat he may suffer from nausea^
vomiting, and even diarrhcea. It must be added, however, that he speaks of
sorethroat " as an early, and almost a constant, accompaniment of the
complaint." Volkmann declares that in the many cases in which he has
watched the development of erysipelas in patients, already in hospital, whose
temperatures had been systematically observed for some time previously, he
has never seen any prodromal symptoms whatever. In his opinion, when-
ever they seem to be present, the fact really is that the local affection has
alreadybegun ; but in some deeply-seated part, so that it remains undiscovered.

Now, Trousseau has maintained that erysipelas of the face often starts from
the mucous membrane of the palate and fauces, and reaches the skin by
passing outwards through the nostrils. It is obvious that such an affection

might well account for the early swelling of lymph-glands, to which I have
already alluded. The matter is therefore one which needs further
investigation.

A case in point, which interested me very much, came under my obser-



':268 ONSET AND COURSE OF ERYSIPELAS

vatioii in 1882. A man who Lad had jaundice for some time was admitted
Tinder my care on June 24th. His temperature was then 105°. He said

that his febrile symptoms had begun with a slight rigor on the evening of

the 22nd. I could not make out that there was any pylephlebitis or other
local affection of the hver to account for the pyrexia. On the 26th the end
of the nose was found to be red, and a blush of erysipelas soon spread over
-the face. It was then remembered that when he first came into the hospital

he complained of sorethroat, and was hoarse, and that on the 25th the clinical

clerk had noticed the siibmaxillary glands to be swollen.

The onset of erysipelas is indeed usually sudden, and it is often marked
by rigors, but in persons already suffering from a febrile illness the increase
of pyrexia may be comparatively trifling. The late Dr Woodman (in his

translation of Wunderlich's work) remarks that even in adults epileptiform
vconvulsions are not uncommon. The temperature may rise in twelve hours
to 104,° and usually reaches its fastigium, which may be at 105° or even
106° within the first two or three days.

Soon after the fever sets in, some part of the skin begins to burn and
tingle and becomes red and swollen. The redness rapidly deepens into a
crimson blush, which under pressure momentarily fades, but returns as
soon as the pressure is removed. Its extent increases until in a day or two
it perhaps covers the whole of the face. Where it is spreading, it has a
sharply-defined, raised border, beyond which, however, projecting processes
advancing into the subcutaneous tissue may be felt with the finger. On
the other hand, where it is stationary, its edge fades off gradually into the
liealthy skin beyond. There is extreme swelling, especially where the skin
is loose, as upon the eyelids ; these become converted into rounded promi-
nences, and it is impossible to sejjarate them, so as to get a view of the
eyeballs. The features are so altered that the patient would not be recog-
nised by anyone. The surface is tense and shining, though it may be made
to pit by keei^ing up a little gentle pressure upon it. There are often a few
vesicles scattered hei'e and there, or even blebs, which may reach a large size.

Moreover, Volkmann confii-ms a statement originally made by Sanson that
with a lens minute miliary vesicles can always be seen.

For three or four days the disease may go on spreading, until, if it began
upon the face or the head, it may cover the whole surface down to the root
-of the neck. Volkmann, however, remarks that the chin always remains
untouched by it. The conditions which determine its advance in one line

rather than another have lately been carefully studied by Pfleger, whose
views are cited by Ziilzer with approval. It would seem that this depends
mainly upon the arrangement of the subcutaneous connective-tissue bundles

;

.they everywhere interlace, so as to form rhomboidal meshes, but these are
usually horizontal or oblique, whereas upon the chin their direction is

vertical. Pfleger also maintains that wherever the skin is tied down to the
deeper parts the spread of erysipelas is retarded or arrested, as for example,
along the crest of the ilium and Poupart's ligament. Erysipelas of the
face and head seldom extends far upon the chest ; but when the disease
begins upon the trunk or upon a limb, it may wander until it has covered
the whole body. If it goes on advancing for any considerable length of time,
however, it always subsides in the parts first attacked while it is springing
Tip elsewhere. Beyond an affected area small islets of redness may not
infrequently be seen, but these are always connected with it subcutaneously.
Volkmann declares that erysipelas never gives rise to two or more patches at
a distance from one another. It may, indeed, happen that in a case of
dorible amputation, both stumps are affected ; or that in a case of erysipelas
jyi the head, the disease breaks out a fcav days later round a pimple on the
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leg ; but such should he regarded as multiple attacks of the disease. I
have notes of the case of a child in whom after a wound of the temple,
redness first appeared there, and subsequently upon the chest, the right arm,
and the left wrist in turn ; but I cannot say that the morbid process might
not have been continuous over the back of the body and limbs.

The morbid histology of erysipelas was first studied by Biesiadecki, and
more recently by Volkmann and Steudener. In the dead body the disease
is so little marked, the redness and swelling having almost completely dis-

appeared, that Volkmann evidently was surprised at finding the deeper
strata of the cutis, as well as the subcutaneous tissue, infiltrated with
enormous numbers of granular leucocytes. He gives a drawing of the
microscopical appearances, in which the cells are seen packed closely

side by side. In the more suj)erficial strata they are, however, scattered
very sparingly. The structure of the bullae was investigated in 1868 at
Vienna by Dr Bright, of New York. He found them to be divided into
loculi by irregular septa, which are made up of cells of the rete, drawn
out into long, spindle-shaped and branching processes. The fluid of the
bullae of course contains numerous leucocytes ; and is often converted
into pus.

While the local process is thus running its course, the pyrexia con-
tinues, the temperature rising and falling moi'e or less irregularly, or remain-
ing at nearly the same level. The pulse is quick, and it is generally soft

and feeble ; it may be dicrotic or intiermittent. There is usually more or
less delirium at night, and sometimes violent maniacal excitement. The
patient often complains of headache, sleeplessness, and irritability of sight
and hearing. He has no appetite, and is thirsty; the tongue is thickly
coated ; he has nausea and may vomit repeatedly ; there is often diarrhoea
with extremely foetid stools. The urine is scanty and commonly albuminous,
and may even contain casts and blood.

The duration of erysipelas is variously stated by different writers ; it is,

in fact, very uncertain. Billroth says it seldom reaches foiirteen days

;

Volkmann puts it at about six or eight days. When the disease wanders
over the body and limbs it may run on for weeks or even months. The-
final defervescence is usually sudden, the temperature falling to the normal
point in a few hours.

The subsidence of the cutaneous affection is also rapid, and then, four or
five days after the commencement of the redness and swelling, the skin
again becomes -pale and flaccid, and shrivels. At the same time, other
parts of the surface may be at the height of the disease, or may even be
beginning to be attacked by it. Volkmann and Steudener have investi-

gated the histology of this stage of the process ; they find that in the sub-
cutaneous tissue the leucocytes disappear with extraordinary rapidity,

breaking down in a few hours into a granular debris; in the superficial

layers of the cutis they remain visible a little longer, but within a day or two
all signs of tissue changes may have vanished. In the meantime the vesicles

or bullse have dried up into yellowish crusts. The cuticle subsequently
desquamates, and is detached either in flakes or as a branny powder. When
the scalp has been the seat of the disease, the hair falls out for a time, but
is soon reproduced.

SequelcE.—But it does not always happen, even when a, case of erysipelas

ends in recovery, that the local affection subsides thus favorably. Delicate
parts, such as the eyelids, the prepuce, or the labia sometimes slough in
consequence of the tension to which they have been subjected. In other cases,

when the swelling has gone down, abscesses form here and there beneath.
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the skiu, aud require to be opened with the knife. Suppuration of the

swollen lymph-glands is a very exceptional occurrence.

Sometimes erysipelas terminates fatally. This is especially apt to be

the case where the patient has chronic disease of the kidneys, or has been

intemperate, or is otherwise broken down in health. Before death the

temperature usually rises to a great height, and sometimes it goes on
rising for a short time aftei'wards. When there have been severe cerebral

symptoms, it has often been supposed that inflammation has extended from
the scalp or the face to the membranes of the brain. Post-mortem examina-

tions, however, have very rarely verified this suspicion. Volkmann says

that he has seen the disease spread inwards from the orbit through the

sphenoidal fissure, the orbital fat being found swollen and infiltrated with

pus, as had been indicated during life by slight protrusion of the eyeball.

It is not uncommon for the disease, when it affects the fauces, to extend

onwards to the larynx, and so to destroy life, unless tracheotomy succeeds

in obviating the danger. The folds at the entrance of the larynx are then

found intensely oedematous, or even infiltrated with pus. In other cases

the immediate cause of death is pneumonia or pleurisy. In the ' Guy's
Hospital Reports ' for 1861, Dr Wilks recorded two cases in which ery-

sipelas of the legs and of the surface of the abdomen appeared to have set

up a fatal peritonitis. Another complication, of which two instances have
been observed in France by Larcher ('Arch. Gencr.,' 1864) is ulcer of the

duodenum ; it is of great interest, on account of the occurrence of a similar

affection as the result of burns and scalds. In a third example, reported by
Malherbe ('Arch. Gener.,' 1865), there were ulcers in the lower part of the

small intestine. Bayer has related in the 'Arch. d. Heilkunde' for 1870, a

case in which severe haemorrhage from the bowels preceded death ; but the

only lesion found at the autoj)sy was an intense congestion of the ileum.

There has been some difference of opinion as to whether pyaemia is frequently

associated with erysipelas in the same patient. Zillzer says that this is not

the case, at least if the phlegmonous forms of disease and those attended

wdth diffuse suppuration of the connective tissue be excluded from the

definition of erysipelas ; and our observations at Guy's Hospital seem to

bear out this statement. Volkmann, indeed, declares that metastatic

abscesses were present in from one third to one half of all his fatal cases
;

but he adds that every one of his patients also had a severe wound.
Erysipelas faucium.—I have omitted to mention that during an epidemic of

erysipelas in a hospital, it is no uncommon thing for cases of sorethroat to

occur, which are evidently of the same nature, but in which the skin remains
unaffected. A description of this form of the disease has been given by Cornil,

based upon a study of eighteen cases. He speaks of a shining purple-red

oedematous swelling of the faucial mucous membrane, sometimes accompanied
with the formation of builse. The tonsils may take no part in it. The
hniiph-glands below the jaws and in the neck are much enlarged. There
is considerable pain in swallowing, and sometimes a profuse flow of saliva.

Recurrence.—Erysipelas seems to have no tendency to protect against its

own recurrence in the same individual. In surgical wards it used to be no
imcomnion thing for a patient to have two or even three successive attacks

while a large wound was healing. Women sometimes have the disease one*e or

oftener every year ; I think that in such cases it is generally directly excited

by cold, as by exposure to an east wind ; but Ziilzer and other writers say
that it almost always has a stariing-point in some local affection of the face,

or of the nasal mucous membrane, or of the ear, or of the lachrymal pas-

sages. In course of time this "habitual " erysipelas leads to a persistent
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tLiickening and induration of the nose and ears and eyelids wliicli greatly

deforms the countenance.

On the other hand, a remarkable effect of a single attack of the disease is

that its subsidence is sometimes followed by the disappearance of long stand-

ing cutaneous affections. This seems to have been first noticed by Cazenave
in cases of chronic eczema or lupus. More recently it has been found that

even sarcomatous growths of considerable size may vanish in a similar way.
Volkmann gives copies of photographs taken from a woman under the care

of W. Busch, who had several tumours on the face, varying in size from a
hazel nut to a pigeon's egg; a portion of one of them was excised, where-
upon she was attacked with erysipelas, and this led to the absorption of

all the rest. In two other patients, enormous tumours of the cervical

glands undei'went a great decrease of size under similar circumstances

;

symptoms of collapse, however, set in, which in one case proved fatal, while

in the other case as recovery took place the growth rapidly regained its

former dimensions. This patient had been intentionally exposed to ery-

sipelatous infection, in the hope that it might act beneficially upon her disease.

The tumour from the former patient, who died, was examined histologically

by Eindfleisch, who found that almost the whole of it had undergone fatty

degeneration, so that only in certain portions could the structure of a round-

cell sarcoma still be recognised.

The diagnosis of erysipelas is generally very easy, if we leave out of

consideration the theoretical doubts as to the relation which it bears, on
the one hand, to phlegmonous affection and dilfused suppuration, and, on the
other hand, to certain forms of erythema. Ziilzer speaks of the cedematous
form of Charbou as being sometimes mistaken for it. There is, however,

one disease, about which I have repeatedly seen blunders committed, and that

is zoster of the forehead and face. Only a few weeks before the time at

which these lines are being written, I one day found lying in the hospital a

youth whose face was covered with flour, through which a diffused redness

was visible, while the eyelids were enormously swollen. The first glance,

however, showed that the affection scarcely, if at all, passed the middle

line of the forehead ; and according to the account which the patient him-
self gave, it had begun with an eruption of vesicles. I therefore made a

confident diagnosis that the case was one of zoster, and I had atropine

dropped into the eye, on account of the danger of iritis. At my next visit,

two or three days later, the redness and swelling had disappeared without

leaving any desquamation of the cuticle ; and the vesicles had dried up into

characteristic dark brown eschars, embedded in the skin. He left the

hospital a week after his admission.

The prognosis of erysipelas is generally favorable, at least for the

cases that come under the care of j^hysicians ; except, indeed, in very

old people and in infants. In the latter it not infrequently appears at

the umbilicus, and proves rapidly fatal. Even in surgical practice recovery

so generally takes place that it is difiicult, as Dr Wilks has remarked, to

understand how it came to pass that the common form of certificate sub-

mitted to a magistrate in cases of slight wounds used to be that there was
no danger " unless erysipelas should ensue." It may be, as he suggests,

that what really was pyaemia was often set down to erysipelas. There can be
no doubt, however, that erysipelas itself was once far more fatal, at least in

certain institutions, than it is at present ; thus Volkmann says that in the old

Hotel Dieu at Paris, it would often happen that the majority of surgical cases

attacked by it ended in death. But probably much of the difference lies in the
fact that patients suffering from erysipelas are now well supplied with beef tea

and wine and brandy, instead of being bled and leeched and kept upon low diet.
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Treatment.—In this country we believe that the tincture of steel has a
marked influence in checking erysipelas. Mr de Morgan, from his exj)erience

at the Middlesex Hospital, speaks most positively of its efficacy in reducing

the duration of the disease, so that it subsides in from two to four days,

instead of lasting a week or ten days. He gave at least a drachm or a

drachm and a half daily, and sometimes as much as an ouuce^^and a half

or two ounces. On the Continent it is more usual to give quinine. When
a case comes under observation at the very commencement of the disease

an emetic is believed by many to be useful ; while Dr Ringer believes

that aconite, administered at this period, often succeeds in cutting short the
attack.

Rather more than fifty years ago Mr Higginbotham introduced the

practice of applying nitrate of silver round the circumference of a patch of

erysipelas, in the belief that its spread might in this way be arrested.

This was termed the "ectrotic" method, and there are still some who have
faith in it, including Volkmann, who prefers the silver salt to tincture of

iodine, which has since been suggested with a similar object. The part

must be first carefully washed with soap and water, or with a solution of

soda or potash, so as to remove all fat from its surface. It may then be
brushed over with a solution of the nitrate in from eight to ten parts of

distilled water for a distance of some inches round the reddened area, on
all^sides of it. Sometimes the disease ceases to advance further, and on
the following morning defervescence occurs, as is shown in charts given by
Volkmann. The application of collodion all over the affected surface is

said to be very useful as a palliative. I have, however, generally allowed

the nurses to carry out the traditional plan of dusting flour upon it. When
there is very severe smarting pain or when violent delirium accompanies

erysipelas of the head, an ice-bag is said to give great relief, and to be
altogether harmless. If the swelling is so great that gangrene seems likely

to occur, a series of minute incisions affords the most likely means of

preventing it.

It is not often necessaiy to employ cold baths in the treatment of

erysipelas ; the pyrexia, although reaching a great height, usually subsides

too quickly to be in itself a source of danger. But if a very high tempera-

ture is maintained for more than a week, one must carefully consider the

question of adopting measures to reduce it. Volkmann gives a chart of a

case in which a cold bath was given on the ninth day, the thermometer then

indicating 105-8''; in the course of the following week this procedure was
repeated thirteen times, and the patient recovered.

If death by collapse seems to be impending, it may be well to give tur-

pentine, as was recommended by Copland. At least it is difficult not to

accept a case, of which he has recorded the details in his ' Dictionary,' and
in which a woman who was abeady comatose, mth a black tongue, and with

a pulse that could not be counted, was apparently saved by this di-ug,

administered in doses of three drachms in an electuary made with honey
and also containing castor-oil.



DIPHTHERIA

History of the recognition of the disease—Its definition—Its pathology

:

Micrococci and hacteria— Relation to "diphtheritic inflammation"—
Etiology : Contagion— Course— Varieties— Complications— Seguelos—
Albuminuria—Paralysis— Prognosis—Treatment.

About the year 1857 medical men throughout England first had their

^attention forcibly drawn to the prevalence of an epidemic disease, resembling

scarlet fever in being generally attended with an affection of the fauces, but

differing from it in the character of that affection, and in the absence of a

rash. Many accomplished physicians, including Addison, declared that

they had never seen this disease before ; and, although a search into

medical literature brought to light several instances of its occurrence, both

sporadically and in an epidemic form, yet the fact remained that, at least

within the present century, it had never previously spread over any con-

siderable part of the country at the same time. • But in Fx-ance it had been

well known for several years, and had been carefixlly studied by Bretonneau,

of Tours, who had given to it the name of diphtherite, {8i(pdepa=a, skin or

covering of leather).

Ever since, it has constantly prevailed with more or less severity, spring-

ing up here and there in different districts of England, as well as in other

countries. Numerous investigations have been made as to its nature and

mode of propagation, but in regard to many points doubts still remain, and
with them a corresponding uncertainty about its relations to certain

diseases which were believed to be distinct, but which some observers now
suppose to be modifications of it. The designation which is now almost

universally applied to it is Diphtheria. Senator, of Berlin, has indeed

recently proposed to term it " Cynanche contagiosa;" but this name seems

to have no chance of being generally adopted, although its use undoubtedly

ehminates many sources of error and confusion, as will be found by anyone

who may read Senator's paper in the second series of Grerman Clinical

Lectures, published by the New Sydenham Society.

As the term diphtheria implies, the essential character of the throat

affection is the presence of a membranous substance, which is spread more
or less extensively over the tonsils, the uvula, or other parts. By
Bretonneau, and the observers who followed him, great stress was laid upon
'the circumstance that this substance could be detached from the mucous
membi-ane beneath, and that the latter was then found to be simply

reddened and ecchymosed, or perhaps slightly excoriated. They pointed out

that the adventitious layer, being of an ash-grey colour, often simulated very

closely the appearance which would have been produced by sloughing of the

parts covered by it ; and, indeed, that the disease had long been known
under the name of gangrenous angina (malignant sorethroat). But they

•declared that such appearances were misleading, and that no considerable

loss of substance occurred, still loss any extensive sloughing. Finding that

VOL. I. 18
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in many cases tlie pellicle extended down into the larynx, they took up the

opinion that the complaint known as membranous croup was only a form of
diphtheria.

By German writers the subject has been developed in a very different

direction. Yirchow, in the first volume of his well-known ' Archiv ' (pub-

lished in 1847) distinguished between a " croupous " form of inflammation

in general and a " diphtheritic " one. In the former, he said, the exudation

lay free upon the surface of the mucous membrane ; but in the latter it was
seated within the superficial layer of that membrane, which generally

underwent sloughing as the result of its presence. These definitions, being
followed by subsequent writers without a due comprehension of what
probably was Yirchow' s real meaning, have led to great confusion, which is

only beginning to be cleared up. The best description of the characters of
"diphtheritic inflammation," in the sense attributed to it by the great

leader of the Berlin school, appears to me to be that given by Eindfleisch in

his 'Pathological Histology.' He makes it consist of an infiltration of

newly-formed cells into the stibexjithelial connective tissue of the mucous
membrane ; and, following an idea originally suggested by Buhl, he teaches

that the abundance of this infiltration compresses the blood-vessels, and so

arrests the circulation through the affected parts, brings their nutrition to a
standstill, and deprives them of life. As examples of such an affection, he
cites the putrid inflammation of the urinary bladder that is set up by
decomposition of stagnant urine, the more severe forms of dysentery, and
the dangerous inflammation of the uterus and vagina which may occur

immediately after parturition ; and he points out that a similar condition

may be met with upon other free surfaces ; upon the skin, as in the more
distinctive kinds of variolous eruj)tion, which lead to jiermanent pitting;

and upon wounds, as in hospital gangrene. It must be admitted that all

these affections have characters in common, and deserve to be known by a

special name.
But, if this view is to be taken of the distinguishing features of

" diphtheritic " inflammation, one sees at once that the disease, " diphtheria,"

finds no place in it. And, accordingly, Rindfleisch describes the latter

Tinder croupous inflammation, and by the name of "pharyngeal croup."

He gives a very full account, which I can confirm by my own observations,

of the histological characters of the pellicles which are found upon the

surface of the mucous membranes in that complaint. On the palate and
tonsils, he says they consist, not of fibrin, but entirely of cells, which have
undergone a peculiar glassy change in their protoj)lasm, and have become
fused together, so that a series of little fissures alone indicates the original

interspaces between them. According to E. Wagner, these cells are all

derived from the original epithelial elements of the affected part. In the

air-passages, on the other hand, Eindfleisch describes the pellicles as

possessing an exquisitely laminated structure, consisting o£ layers of cells

which alternate at tolerably regular intervals with layers of a homogeneous
substance, which seems to be fibrin.

Some writers have attached special importance to the fact that in

different affections of the throat there are great variations in the degree to

which false membranes adhere to the mucous surface on which they lie.

But Bindfleisch points out that these variations depend mainly upon the

seat of the lesion. The lining membrane of the air-passages possesses a

smooth basement-membrane which is wanting in the fauces; and it is

suggested that this prevents adhesion. As between the several diseases,

therefore, the distinction is valueless.

The fact that in the very same case of diphtheria the pellicles on the

tonsils and those in the laiynx differ essentially in their histology is of itself
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sufficient to show that our views in regard to the disease are not to be based
on its pathological anatomy alone. And, in the fauces themselves, the

morbid changes present wide variations of intensity. There is, in the first

place, a " diphtheria sine diphtheria " ; a variety in which the tonsils and
uvula are simply reddened and aifected with a catarrhal inflammation, but
which can be plainly recognised as a manifestation of the disease, because it

occurs in members of the same family simultaneously with the more severe

forms. And when membranes are present, they differ greatly in extent

and in thickness in different cases. Rindfleisch, indeed, speaks of the
morbid process in the pharynx as being always insular, and as consisting of

circumscribed milk-white spots, on an intensely hypersemic base, which are

never raised more than half a line above the level of the mucous surface.

But no physician who has had much experience of the disease can be
ignorant that in many instances the whole fauces, tonsils, and uvula are

covered with a thick tough layer, which looks like wash-leather, and may
ultimately be detached en masse. In 1858, Dr Fuller exhibited to the
Pathological Society a cylindrical cast of the pharynx four inches long
which had been ejected by a girl aged eleven. Indeed, if such false

membranes are removed, or become detached, they may be renewed again
and again. This is, I think, well known to all who have observed severe

epidemics of the disease ; and Dr Sanderson vouches for it as the result of

his own observation in 1859. " At Crowle," he says, " I had an opportunity
of seeing an example of extreme rapidity of reproduction of faucial and
pharyngeal concretion ; and I have notes of a case, in a robust adult at

Hertingfordbury, watched with the greatest care and attention, in which on
some of the mucous surfaces the pellicle must have been renewed from
twenty to thirty times in the course of three or four weeks." I quote this-

statement because Rindfleisch expressly denies that false membranes on the
palate or tonsils ever recur in the same place, unless they have been
stripped off before their spontaneous maturation ; and Oertel (in his article

in Ziemssen's ' Cyclopaedia ') likewise limits the possibility of their repro-

duction by conditions which I cannot fully comprehend. Another point
on which Sanderson speaks very positively is the frequent occurrence of

ulceration, which, in two cases that he observed, led to perforation of the
palate ; and he mentions one instance in which the tonsil and the arch of the
velum were destroyed, so that a continuous sloughing surface extended to
the pharynx. Bretonneau observed that in cases which presented exactly
the appearance of sphacelus,—the uvula and tonsils seeming to be in a
state of "putrid dissolution," almost entirely detached,—the fauces were
found after all to be intact, when the false membranes at length came
away. But all recent writers, both French and German, admit that
Bretonneau went too far in denying the possibility of gangrene.

Within the last few years some observers have endeavoured to cast

the whole subject of diphtheria into a new shape, in consequence of the
discovery that the structures concerned in the disease are permeated by
living organisms. This discovery, which seems to have been made by Buhl
in 1867, and by Hueter and Oertel independently in 1868, is one of Avhich
the real value is still doubtful ; but I must briefly recapitulate the main
facts which have been brought forward. The organisms in question are
among the most minute that are known to exist. They are usually
spherical in form, in which case Oertel and others call them micrococci;
but mixed with these are some which are rod-shaped, and which are known
by the name of Bacterium termo. To distinguish the former from mere
granules of albumen or fat is very difficult, if not impossible ; except when
hey perform active movements, which is not always the case; solne
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observers tliink that the way in which they are massed together shows that

they have been developed by a rapid process of germination. The latter

present a more characteristic appearance, especially as they are often

aiTanged in long chains ; bnt then precisely similar bodies exist in abundance
in all putrid fluids.

According to the writers who lay stress upon the existence of these

parasites in diphtheria, they are found not only in the false membranes
(both -\vithin the epithelial and other cells, and outside them), but also in

the subjacent structures. They are described as being present from the

-very commencement of the morbid process, and as extending beyond the

limits which appear to the naked eye to separate the affected from the

healthy tissues. They are said to block up the lymphatic channels, to

penetrate into the interior of muscles and cartilages and bones, and to be
carried by the blood to distant organs, such as the kidneys, when they

germinate afresh in their glomeruli, and in their secretory tubes.

Now, there is, I believe, no question that micrococci are really present in

the tissues primarily affected by the diphtheritic process. But many
authorities doubt the vahdity of the obseiwations in which they have been
supposed to be detected in the blood, since granules even in health exist in

it. And the investigations of Dr Creighton have shown how great caution

is required in the interpretation of such appearances as those wliich have
been held to indicate the occun'ence of organic forms in parenchymatous
organs, such as the kidneys.

But an important distinction must now be drawn. The first observa-

tions of Hueter were made, not upon cases of " diphtheria," as we define the

disease, but upon those of hospital gangrene. More recently several writers

have described a form of endocarditis, in which vegetations on the valves of

the heart have been found full of micrococci. And Virchow met with
similar organisms in the kidneys of women who had died of puerj^eral fever.

Now, no clinical obseiwer will maintain that these affections are identical

with diphtheria. In other words, the parasitic theory is applicable

rather to " diphtheritic inflammation " in the wider sense of that term than
to '' diphtheria."

The conclusion just stated appears to me to be also faudy deducible from
a large number of experiments, made by different observers, in which
animals have been inoculated with "diphtheritic" products. Portions of

false membrane have been inserted beneath the skin, or introduced into the

trachea of the dog or the rabbit ; or the cornea of the eye has been punc-
tured with a poisoned needle. The result has been a disease which proved
fatal in two or three dogs. The tissues in the neighbourhood of the spot

to which the infective material was applied have been found full of masses
of micrococci ; and Oertel says that he detected these organisms even in

distant parts. But Recklinghausen succeeded in generating a " diphtheritic

keratitis " in a rabbit by inoculating the cornea with matters from a case of

hospital gangrene. In Oertel's series of expernnents, he passed on the

infection from one animal to another, choosing sometimes the trachea, and
sometimes the muscles of the neck or chest, as the seat of the induced
disease ; and after six transmissions he obtained a product capable of giving

rise to the fonuation of a false membrane in the air-passages of the last

animal experimented on. One may reasonably suppose that this result was
due to some specific property of the material used for inoculation, other
than its mere power of infecting the tissues with micrococci.

Indeed, were it not for the experiments just referred to, we should be
strongly disposed to think that the constitutional distui-bance caused by this

so-called " diphtheritic " inflammation, excited by inoculation in the lower
animals, is perhaps, after all, nothing but a septicaemia; and that the
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substances employed act merely as other decomposing substances migbt act.

In taking sucb a view of the matter we migbt suppose that the presence of

microccoci in the affected tissues in cases of diphtheria simply indicates

the unhealthy character of the inflammatory change in them. This notion

accords well with the statement of some recent writers that the false

membranes in the larynx and trachea contain scarcely any living organisms
;

for, as we shall presently see, those cases of diphtheria in wliich the air-

passages are affected commonly end fatally before a septic process begins.*

One very important question in regard to the pathology of the disease

has still to be considered, namely, whether it is from the first constitutional,

or whether Oertel is right in maintaining that it is originally local and
infects the system secondarily. His chief argument is based upon a contrast

between the results obtained in the experimental transmission of diphtheria

to the lower animals, and those which follow the inoculation of horses with
glanders. In the former case, he says, the affection always develops itself at

the spot to which the poison is applied ; in the latter it invariably affects

the nasal membrane, even though the contagious principle should have been
inserted beneath the skin. But it is to be observed that even this view of

the matter leaves diphtheria in the same position as syphilis and variola.

I think there can be no doubt that the disease has really a special tendency
to attack the fauces, and that the frequency of throat-diphtheria does not
merely mean that the poison comes into contact with this mucous surface

more frequently than with any other. At any rate, it is certain that

when the affection has begun elsewhere the throat often suffers secondarily,

and apart from any direct extension of the morbid process. Thus we have
had in Gruy's Hospital a man who was admitted with an affection of the

prepuce of a doubtful nature, but in whom before his death the j^alate

and tonsils became covered with a false membrane, so as to clear up
the nature of the case. And in epidemics of conjunctival diphtheria, of

which several have occurred in Berlin, the fauces have occasionally been

attacked.

In the cetiology of diphtheria the first point to be insisted on is its conta-

giousness. This, indeed, is not always a very obvious featui'e of the disease

as it is seen in private practice ; for if several cases occur in succession in the
same house, one cannot say whether they all depend upon a common cause,

or whether one has given rise to another. But when a patient suffering-

from diphtheria is admitted into a hospital, it often happens that persons
occupying beds in. the same wards are subsequently attacked. And Sir

William Jenner relates several instances in which patients sent into the
country infected those with whom they came into contact. The epidemic in

East Kent in 1856 was ushered in by a striking instance. " No case of

dij)htheria had ever been seen in Folkestone," says Mr Eastes of that town,
" during my time, until IsabellaW— , aged 4f , arrived from Boulogne on the

evening of July 2nd, being then in an advanced stage of the disease. She
died on the following day. On the 6th, her sister, aged ten, was attacked,

who had always resided on the East Cliff ; another case oeciu-redm the same
house three days after, and they all terminated fatally." But the most con-

clusive of all, pei'haps, are the instances in which a medical man has fallen

sick with dii:)htheria, immediately after having had phlegm coughed into his

mouth or nose by a patient whose fauces he was examining ; or after having
used his lips to inflate his patient's lungs, or to blow through a tracheotomy

* On this difficulb subject, compare Cohn's statements as to the distinction between
Micrococcus septicus and M. dlphthericus. (' Beitrage zur Phys. der Pflanzen,' 2te Heft,

p. 164, et seq.)
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tube, Oertel mentions by name five pbysicians wbose lives were thus sacri-

ficed, among whom was Yalleis, tlie writer on neuralgia, A case belonging to

tbe same category is tliat of Dr Wiessbauer's child, who was attacked shortly

after having put into bis mouth a cannula that had just been removed
from the throat of a patient suffering from diphtheria. Oertel, indeed, is

inclined to assume that in ordinary cases in whicb infection is traced from
one person to another the act of kissing has afforded a direct means of trans-

ference of the poison.

But even when the conditions seem to be altogether favorable to the

spread of diphtheria, it sometimes fails to propagate itself. Those in

attendance upon patients suffering from diphtheria have been known to blow
through tracheotomy tubes for the purpose of cleaning them over and over

again without suffering any ill-effects, and Trousseau and Peter actually

inoculated themselves on the palate and tonsils with dij)htheritic matter, and
were none the worse. There is not, indeed, anything very surprising in

these facts, for persons exposed to contagion from other diseases not infre-

quently escape. But many writers seem to think that diphtheria is infec-

tious in a much lower degree than the exanthemata. Thus Oertel says that

it diffuses itself over a district much more slowly than they do. However,
I have long thought that the doctrine of the comparatively innocuous

character of this complaint is in great part based upon the fact that so many
physicians include under diphtheria what I regard as a non-infectious

malady, namely. Croup. The question is one of great difficulty, and it can
more conveniently be discussed hereafter. But I may state in this place

that unless one allows that many cases in wliich the air-passages become
lined with false membranes, even when the fauces are likewise affected, are

distinct from diphtheria, one must recognise and account for the fact that

such cases can much less often be traced into communication with other

cases of diphtheria (whether as having arisen from them, or as giving origin

to them) than can cases belonging to the other forms of the disease. Thus
in the ' Guy's Hospital Reports' for 1877 I have recorded a series of fifty

cases of what would be regarded as diphtheria in the common acceptation

of the term ; and whereas eleven of fifteen cases in which the larynx was
free could be brought into connection with other cases (by either ascent or

descent) only eight out of thirty-five cases in which the air-passages were
involved could be so brought; moreover, all the eight cases just referred to

were cases in which the fauces were severely affected ; of ten cases iii which
there were only very shght patches of false membrane upon the tonsils or

palate there was not one in which any evidence of infectiousness was
obtained. I shall hereafter have to discuss whether these facts must be
taken as showing that diphtheria attacking the air-passages is actually less

contagious than usual, or whether they indicate that a large proportion of

the cases in question really belong to a different disease, a simple non-specific

inflammation, attended with the formation of false membranes.
In support of the opinion that diphtheria is highly infectious, must be

m.entioned the fact that its contagious principle sometimes adheres with
great obstinacy to i^articular houses or apartments. Squire mentions
that in a country house in Scotland a visitor was attacked while occupying
a chamber in which a case had occurred eleven months before. The infec-

tion from a mild case may generate a severe one, or vice versa. How soon
a patient ceases to be infectious is not yet known. Bristowe says 'that

the disease has sometimes seemed to be communicated by a child who had
apparently been well for two or three weeks.

Doubts have been expressed as to whether the fact that a person has had
diphtheria implies a subsequent immunity from the disease. In Simon's
* Report ' for 1859 several cases are recorded of individuals who suffered

I
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twice, at intervals of two or three months or longer. But it is to be noted
that the second attaclrs are always more severe than the first ones.

The period of incubation in diphtheria is said by Trousseau to be from
two to seven days. Oertel puts it at from two to five days ; but he quotes
cases in which it was longer. One such instance is related by Jenner ; that of

a young lady who sickened eight days after having been sent into the country
from a house where her brother and her sister had before been attacked.

Senator even says that the interval may be as much as three or four weeks.
Where there has been a direct transference of the poison from one person's
fauces to another's, the period seems to be much shorter. Valleix had a
pellicular deposit in the tonsil the day after he became infected with the
disease, and died in forty-eight hours. Oertel supposes that the incubation
is likely to be less prolonged during the prevalence of an epidemic, especially

where the type is malignant.

In speaking of measles and of scarlet fever I have mentioned that each
of those complaints is now and then accompanied by an affection of the
fauces resembling that of diphtheria. A fact related to Dr G-eorge Johnson
by Dr Dewes, of Coventry (' Lancet,' 1875), tends to show that both the
specific contagia are present in some cases of this kind. Two brothers had
been in succession attacked by scarlet fever, and had been separated from
one another throughout the course of the disease. The elder had remained
at his school to be nxxrsed ; the younger had been sent to a cottage in the
country. The former passed through a mild form of the disease ; the
latter had it severely, and also had his fauces covered with diphtheritic

exudation. After a time, the man at the college sickened with scarlet fever

;

and he, too, had a diphtheritic throat. When both brothers had been con-
valescent for a fortnight, they were allowed to be together, and even to lie

in the same bed. Presently the elder one fell ill of diphtheria with
laryngeal complications, and died on the third day. A point to which
Senator draws attention is that when scarlet fever is accompanied with the
formation of false membranes upon the fauces it scarcely ever happens that
the morbid process extends to the air passages, although the throat affection

may be apparently identical with that of diphtheria.

Reverting to the question of the causes of diphtheria, one must admit
that the disease often springs up in isolated houses, and under circum-
stances which accord ill with the theory that it must be due to a specific

contagion. In this there is not, indeed, anything to be wondered at ; for
the same thing is likewise true of all the exanthemata. But Dr George
Johnson has advocated the opinion that cases not directly traceable to
infection are often due to contaminated water, or to the effluvium from
foul sewers or cesspools. He relates the cases of four children, who were
all attacked on the same day ; three days previously, a cesspool distant
about twenty yards from the house had been emptied ; and the wind was
blowing towards the house at the time, and conveyed to it a very offensive

smell. Soon afterwards two of the servants fell ill, and at length the
mother. The only members of the household who escaped were the father
(who was away from home all day) and one servant. I must add that there
is reason to believe that, even when diphtheria is epidemic, and when the
specific contagion has perhaps already been introduced into the system,
exposure to cold may act as an exciting cause in bringing out the manifesta-
tion of the disease upon the fauces. At least, Dr Yeats (' Ed. Med. Jour.,'

1876) states that this was the case in an epidemic which occurred in
Auchtergaven, Perthshire, between March and June, 1875. Several persons,
he says, were attacked who had been working late in their gardens, or
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playing croquet on a damp lawn, or driving after sunset. Others, who had"

heen confined to hed for a considerable time from other causes, were infected'

on their first aj^pearance in the open air. It is obvious that these cases

have an important hearing on the question of the existence of a mem-
branous croup distinct from dij)htheria, since such an affection is supposed'

to be due merely to exposure to cold.

Whether cold, altogether independently of ej)idemic influences, can ever

set up a simple, non-specific inflammation of the fauces, attended with the
formation of false membranes, it is very difiicult to say ; I shall have to

revert to that question when discussing the relations of croup to diphtheria.

It is at any rate certain that such a morbid process may result from the
action of more powerfxxl irritants. I have related in the ' G-uy's Hospital
Reports ' for 1877 the cases of two children, in whom the palate and
tonsils presented appearances exactly like those of diphtheria ; but in one-

of them the aifection was caused by swallowing a piece of hot potato,

in the other by a burning stick, which had been thrust into the little

patient's inouth by another child. A similar condition has been met with in

three or four cases of scald of the throat, in which boiling water or steam had
been sucked out of a teapot or kettle. Lately I found a well-marked separable

false membrane on the lingual surface of the epiglottis, as well as on the base
of the tongue, in a woman who committed suicide with white precipitate,

but who lived six or seven days after swallowing the poison. There was-

extensive "diphtheritic inflammation" of the oesophagus, the stomach, and
the lower part of the intestines.

It is well known that, instead of attacking the throat, diphtheria some-
times shows itself on the mucous membrane of the genital organs, or of the

eyes, or npon denuded parts of the cutaneous surface. The study of such
forms of the disease ought to throw great light on its aetiology. Dr
Braxton Hicks has recorded in the ' Gruy's Hospital Reports ' for 1871, an
epidemic of diphtheria in the obstetric wards, in which two women were in

turn affected with diphtheria of the labia, while two others had the ordinary

affection of the fauces. Moreover, in Berlin and some of the other cities

of North Germany, where conjunctival diphtheria has prevailed to a
remarkable extent, I believe that in each epidemic there have been some-

cases in which the disease has spread either downwards through the lacry-

mal passages to the palate and fauces, or in the reverse direction upwards,
or in which the throat and the eyes have been attacked simultaneously and
independently. Moreover, the conjunctival affection, as I myself have
observed, sometimes occurs as a sequela of measles, just as is the case with
diphtheria of the fauces. The existence of so close a relation between
these different forms of the disease affords a strong argument for its

specific character, and against the supposition that it arises spontaneously,

as the result of defective hygienic conditions. But it must be added
that both Jacobson (of Konigsberg) and Hirschberg admit a sporadic

variety of conjunctival diphtheria; stating, for instance, that gonorrhoeal

ophthalmia often assumes a diphtheritic character. And it may be that the

affection of wounds and raw surfaces kno-wn as hospital gangrene is a

sporadic representative of cutaneous diphtheria. Jacobson thinks that

the conjunctival disease, even when it is of purely local origin, may spread

by contagion. I should hesitate to admit this ; although it would cer^^inly

be somewhat analogous to the case of a contagious porrigo of the skin,,

which often seems to develop itself out of a simple eczema.

Distribution.—Whether the poor are proportionately more liable to diph-

theria than the rich is perhaps a question. Sir William Jenner remarks that

only a small number of his cases occurred in his hospital practice ; and it is'

notorious that the disease often carries off very healthy and robust-looking-
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children. All writers say tbat it is far more apt to attack tliose who are under
ten years of age than older j)ersons ; and there appears to be no doubt that
this is the case, although I myself think that many observers have made the
proportion of children appear unduly large by including membranous ci'oup

imder diphtheria, since the former affection never occurs in adults.

There seems to be no proof that one season of the year rather than another-
is favourable to the spread of diphtheria. The very cold winter of 1860 did

'

not hinder its epidemic diffusion in London ; and it has often prevailed
during the summer. Oertel says that it is of much less frequent occui-rence
towards the tropics than in the temperate zone and the adjacent part of
the frigid zone. Geological conditions of soil seem to have no part in its

causation.

Course.—The symptoms of diphtheria differ widely in different cases.

Sometimes the disease begins with marked constitutional disturbaniie : ano-
rexia, headache, lassitude, and loss of energy ; nausea or vomiting, acceleration
of pulse, and shivering, followed by fever. There may from the first be difficulty

of swallowing, the sensation varying from a slight pricking up to a severe
darting or shooting pain which may quite prevent the patient from taking
food, but this pain is rarely so extreme as in acute tonsillitis. On looking at
the fauces one finds that the uvula, the palate, and the posterior wall of the
pharynx are more or less swollen and of a red or violet colour. After a
few hours, or at latest two days, one or more whitish grey spots begin to
appear on some of those parts ; they are at first small, and they may remain
of the same size for several days. Prom an early period the lymphatic
glands of the neck, especially those near the angles of the jaws, become
swollen and painful.

In some instances the febrile disturbance is very slight, and in others,
when it is more considerable, it is of very short duration. The patient
often seems to have entirely recovered within two or three days, by which
time the pellicles are sometimes detached and cast off.

But in many cases the disease takes a less favourable course. The fever
continues, the temperature remaining at 102° or 103°, or mounting higher

;

or, if it should have fallen, it rises again on the fourth, fifth, or sixth day.
The diphtheritic spots on the fauces rapidly run together, and extend m
every direction ; so that the tonsils, the uvula, and all the visible parts of
the throat may in a few hours be covered with a yellowish or greyish
membrane. The cervical and submaxillary lymph-glands swell still more,,
and the tissues about them maybe so infiltrated with inflammatory products
that the hollow of the neck is entirely obliterated, the whole space from
the chin to the sternum being occupied by a uniform brawny mass, the
skin over which is shining and red, as in erysipelas. Presently the diph-
theritic membranes begin to soften and decompose, acquiring a brownish
colour, and separating here and there in shreds. The patient's breath-
then becomes horribly foetid. An ichorous discharge may run from the
corners of the mouth, which excoriates the surface and gives rise to ulcers,

which in their turn become covered with a greyish-white layer. At this
time it is not uncommon for soi'e spots—behind the ears, for instance,,.

or in the creases of the skin, even of remote parts of the body—to become
distinctly diphtheritic. If a blister should unfortunately have been aj)plied,,

the raw surface may be coated with a membrane ; and leech-bites are apt to
pass into unhealthy spreading ulcers.

Prom the first commencement of these more serious local changes, the-

constitutional symptoms begin to present features of depression which
characterise the whole further progress of the case. The ptilse may still be
quick, its beats rising to 120 or more in the minute, but it becomes daily
smaller and weaker. The countenance acquires a waxy pallor, which per-
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haps contrasts strongly witli the ruddy aspect of the jDatient a few days
hefore ; the muscular power is greatly enfeebled. Purpuric spots often

appear upon the skin. Delirium sometimes sets in, as in a case recorded by
Sir William Jenner ; the tongue may become dry and brown, sordes may
collect on the teeth and lips, and in fact a " typhoid " state may be developed.

Such cases are generally fatal, and on post-mortem examination the serous

membranes, and even the endocardium and the substance of the lungs are

commonly found to be ecchymosed, as in septicaemia. Pneumonia or oedema
of the lungs is, in many instances, the immediate cause of death.

Most frequently the mind remains perfectly clear. At length the tem-
perature falls below normal, to 97° or 96° P., and the pulse may become
irregular and intermittent, its beats scarcely amounting to 50 or even 40 in

the minute. Death may either occur very gradually by asthenia, or more
often it takes place suddenly while the patient is in the act of sitting up in

bed or making some other slight movement. Such cases generally terminate
between the tenth and the fourteenth days.

Fatal syncope, however, is not limited to those cases of diphtheria in

which the disease has been severe throughout its whole course ; it some-
times happens when all the symptoms have been of the slightest. Jenner
relates such an instance : a boy, aged ten, who was convalescent from a very
mild attack, was attacked with vomiting. His medical attendant, found
on visiting him as usual that the pulse (which had been becoming less

frequent for two days) was only 36 in the minute. There was nothing
in the patient's appearance which would have suggested that he was in

imminent danger of death, but notwithstanding the free use of stimulants
the pulse continued to fall ; by the next afternoon its beats were only 24,

and soon afterwards they ceased altogether. I have seen two similar cases

in children. One was that of a little girl in whom there were all along
well-marked diphtheritic patches in the fauces, but who seemed to have so

little the matter with her, that she was allowed to play with other children in
the garden in front of the house. Early one morning she was being brought
downstairs from the nursery as usual before being dressed, when it was
noticed that she looked very pale, and I was hastily sent for. I found her
p)ulseless, with her extremities perfectly cold, and in spite of all that could
be done she died about eighteen hours afterwards, without having rallied

in the least from her collapsed condition. I also remember a third case,

which I believe to have been of the same kind, but in which there was no
direct proof that the disease was diphtheria. It was as follows : A man,
aged fifty, a sailor, was admitted into Gruy's Hospital under the late Dr
Barlow on June 24th, 1866. His pulse at the wrist was imperceptible, and
he was unable to swallow. When he took any liquid into his mouth he
made a gurgling noise and spat it out again. He was perfectly conscious,

but his speech was thick, and he dragged his legs after him and was unable
to walk without supj^ort. He said that he had been perfectly well until the
morning of the 19th (five days before he was brought to the hospital), when
*' he found himself unable to speak ; his throat afterwards felt sore and
seemed full of phlegm, and his breath was short." On the day after his

-admission he had a sort of fit, and threw himself out of bed. This was
followed by a paralytic condition of all the limbs, and he seemed as if he
would die at once ; but he rallied a little and lived until 1.40 a.m. of the
26th. A post-mortem examination was made ; no disease could be found in

the body, and the only jDossible conclusion seemed to be that the case was
one of diphtheria : but neither during life nor after death were any definite

morbid appearances discoverable in the fauces.

Even when characteristic diphtheritic patches exist on the mucous mem-
brane of the fauces, it sometimes happens that the real nature of the disease
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may be overlooked from the patient failing to complain of difficulty of swal-

lowing or pain in the throat. I have had children brought to me in the

out-patient room at the hospital, suffering from febrile symptoms for which
I could discover no cause until, as a matter of routine, I examined the

fauces. And some years ago a chlorotic girl, who had been an inmate of one

of the wards for a few days, died without anyone suspecting the real nature

,

of her disease. The chief symptom was a weakness so extreme that she

could not sit up even when supported. A post-mortem examination showed
that the fauces were covered with false membrane.

But perhaps the most obscure of all the forms of diphtheria is one which
is limited to the nasal mucous memhrane, or which, at least, may be un-
attended with the i^resence of any obvious pellicles upon the pharyngeal

surface. The chief local symptom is then the escaj)e of a thin sanguineous

or muco-purulent fluid from the nostrils, the orifices of which become more
or less reddened and excoriated. Epistaxis, however, is not infrequent, and
it may be so profuse that one would have been satisfied to attribute to it

the bloodless appearance of the patient if it had not been for the fact

that anaemia is so constantly present in all severe cases of diphtheria. With
a speculum we may^sometimes perceive that the turbinated bones are covered

with a membranous layer, or casts of them may be discharged from the

nostrils. After the first day or two the secretion from the affected parts is

commonly of a brownish colour and very offensive. The disease not infre-

quently extends along the nasal duct to the conjunctiva, which then becomes
coated with a perfect diphtheritic membrane. Or it may pass through the

Eustachian tube to the tympanum, causing a singing or buzzing noise in

the ears and deafness
;
perforation may then take place, and matter be dis-

charged through the external meatus.
Another direction in which diphtheria sometimes spreads, is from the

j)harynx down the oesophagus. In one fatal case I found a number of

small ulcers in the stomach close to the cardiac orifice, some of which were
coated with a distinct layer of false membrane ; and instances have been
recorded in which the whole oesophageal and gastric mucous membranes
have taken part in the morbid process. This condition seems to have
given rise to no special symptoms.

Of all the secondary forms of diphtheria, however, arising by extension

of the disease from the fauces to adjacent parts, the most important by far

is that which affects the air passages. The continuity of the false mem-
branes is often traceable directly over the epiglottis and the arytseno-epi-

glottidean folds ; but sometimes this is not the case, and cei'tain observers

have in consequence been led to regard the spread of the disease to the

larynx and trachea as the result of what they have termed " auto-infection,"

an inoculation of the mucous membrane by particles of secretion drawn
downwards with the air inspired through the mouth. Upon the epiglottis

and the vocal cords the false membrane is firmly adherent ; it may pass

straight over the space between the true and the false cords. Below
the glottis it is very loosely attached to the mucous surface. It becomes
thinner as it descends, and in the trachea, at a variable distance down,
it commonly ceases, and becomes continuous with a muco-purulent

layer which lines the rest of the air passages. But in some cases, even

the bronchial tubes within the lungs present a delicate tubular diph-

theritic lining. Oei'tel quotes Bartels as having pointed out that this

is always confined to those tubes which I'un upwards or downwards
in the back parts of the lungs, and never occurs in those which course

forwards towards their anterior edges. These writers also maintain that the

existence of old pleuritic adhesions over any portion of a lung favours the

penetration of the fibrinous exudation into the corresponding bronchial tubes.
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It is seldom practicable to employ the laryngoscope to determine tli&

presence of false membranes in tlie aii* passages in a case of diphtlieria, and
only a very practised observer would be able to obtain a satisfactory view
of the interior of the larynx, at least in a child. The diagnosis of laryngeal

diphtheria rests mainly upon the fact that the entrance of air into the lungs
is impeded. This is shown not only by the rapidity and gasping character

of the respiration, but also by the way in which at each breath the soft

parts above the clavicles and sternum are sucked in, as well as the lower

intercostal spaces, and in young children even the sternum and ribs,

which at an early age are soft and yielding. Every time that the

patient inspires, a lond crowing or croupy noise may be audible, and the
cough is often hard and brassy. In other words, the symptoms are pre-

cisely the same as those of Croup, and as I have already stated more than
once, some observers believe that croup, when attended with the develop-

ment of membrane, is always an effect of the diphtheritic poison. The
dyspnoea is ajjt to become greatly aggravated from time to time, a circum-

stance that must be due either to the supervention of spasm in the muscular
walls of the affected parts, or to the accidental impaction of portions of

membranous or other secretion in the narrowed chink of the glottis.

When dijDhtheria affects the larynx, extension of the disease to that

part commonly occurs within from three to six days after the com-
mencement of the disease. Jenner, in 1861, had never known it delayed

beyond the end of the first week ; but Oertel says that it is not infrequent

on the eighth or tenth day, and may be as late as the thirteenth. In
Jenner's cases death always occuiTed in five days from the setting in of

laryngeal symptoms ; and he says that out of twenty-six fatal cases of

Bretonneau's there were only five in which life was prolonged after the third

day, and that there was but one in which it was prolonged after the sixth

day, except as the result of operative interferences.

Were it not for the circumstance that the presence of false membranes
in the air passages is in itself dangerous to life, from mechanical inter-

ference with respiration, it is probable that many cases in which the disease

assumes this form would be of a mild type. In other words, one need not

wonder that the laryngeal variety of diphtheria, even when it terminates

fatally, is often unattended with those symptoms of bodily prosti-ation,

anaemia, and depression of the heart's action, which play so prominent a

part in many uncomi:)licated cases of the disease.

It is said that subpleural emphysema is of frequent occurrence from
distension and rupture of the pulmonary alveoli, and that the escaped

air may diffuse itself into the mediastinum and even into the subcutaneous
textures of the neck and of the body generally. Bartels, in one case, heard
a loud sound on auscultation, which he supposed to be due to pericarditis,,

but which proved to depend upon the presence of a quantity of air in the

areolar tissue outside the serous sacs.

In cei'tain cases, diphtheria seems to commence in the air passages,

there being no primary affection of the fauces. In the epidemic form of

the disease, however, this is of rare occurrence. Bretonneau states that he
met with but two instances of it ; of one of these he gives details (Case 45-

in his fourth 'Memoir'). But I think that there is no more than a.

presumption against its being a case of simple membranous croup-

—

unless, indeed, we absolutely deny the existence of that disease. 'The

patient was an infant, a year old, in charge of a nurse at Tours, where no case

of diphtheria had been seen for months. The nurse was a native of a hamlet
some miles distant, where the disease was prevailing, and a nej^hew of

hers had died of it a few days before the infant fell ill. Bretonneau puts
the relative frequency of a j^rimary laryngeal diphtheria at one in thirty
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cases ; Guersant at one in twenty cases. In an epidemic which occurred at

Auchtei'gaven, in Perthshire, Dr Yeats (' Ed. Med. Journ.,' 1876) observed
among one hundred and eighty-three cases, fifteen in which laryngeal sym-
ptoms were present from the commencement, but in which there was no
visible affection of the fauces when they were first brought under notice

;

and in six of these the pharynx remained free throughout the whole progress
of the disease.

When we come to discuss the question of croup, we shall find that it is

important to know what is the proportion of cases of epidemic diphtheria
in which the morbid process spreads to the larynx ; but with regard
to this I have been able to find no satisfactory information. In the
reports made in 1859 by Greenhow and J. B. Sanderson to the Privy
Oouncil, in reference! to the epidemic which had been prevailing for three
or four years in various counties of England, it is generally spoken of as
exceptional. Among a large number of cases occurring at Spalding in Lin-
colnshire and recorded by Dr Capron, there are only two in which it is

mentioned. Out of twelve fatal cases that were seen by Mr Schofield, of

Highgate, nine terminated by " asthenia," three only by " crouj)." At Bir-
mingham it is reported that croupy symptoms were comparatively rare.

Mr West had never seen any marked affection of the larynx, and Dr Heslop
did not think that such complications occurred in more than 5 per cent, of

the cases. Only at Stalham and at Smallburgh is it said that the majority
of patients died with croupy symptoms or that such symptoms were very
common. So, again, at Crowle, Sanderson reported that he had " no
means of determining in how many cases the symptoms of laryngeal com-
plication existed ; it is certain, however, that they bore a small proportion
to the fatal cases. At Launceston, on the other hand, out of twenty deaths,

it appears that eighteen were preceded by the symptoms of croup." Now, it

is true that in a schedule of questions, pi'eviously sent round to practitioner's

in the districts where diphtheria preva.iled, it had been asked whether or
not " the diphtheritic inflammation . . . sometimes descends along the
mucous membrane of the air passages ; " so that the medical men in ques-
tion must have seen that the disease was regarded as distinct from the well-

known membranous crouj), and may to some extent have been influenced in

excluding from their returns cases in which the main symptoms were laryn-
geal. But I think that no one can read their reports without coming to

the conclusion that an extension of the disease to the larynx and trachea
was comparatively infrequent.

On the other hand, the assertions of French physicians as to the extreme
frequency of such extension are deprived of most of their value by the
very fact that these physicians recognise no membranous crouj) apart from
diphtheria. Again, Bretonneau's 'Memoirs' contain forty-five cases, related

in detail, and in the immense majority of them the air passages were
involved. But one must remember that the main object of this writer was
to " establish the identity of croup with malignant angina," under the
common name of diphtheria ; and in one place, after recording an ordinary
instance of " pharyngeal diphtheritis," he says, " a larger number of special

cases of this kind would present no interest."

It seems to me that Trousseau's statement that diphtheria extending to

the air passages is the most common form of the disease requires allowance
for the same fundamental belief on his part. For he proceeds to say that
this is the form which diphtheria takes when sporadic, and also that which
it exclusively assumes in severe epidemics. Now, the former assertion involves
the very question at issue, namely, whether sporadic membranous croup is

a manifestation of diphtheria. As I have already stated, I found in 1877,
in putting together a series of cases of diphtheria and croup which had
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occurred at Gruy's Hospital, that among fifty cases, sucli as would commonly
be regarded as examples of the former disease, there were thirty-five in.

which the air passages were affected. But I shall hereafter endeavour to

show that in many of them the disease must have heen a non-specific

inflammation.

The urine in diphtheria is not only scanty and high coloured, as in othei*^

acute diseases, but it very commonly contains a considerable quantity of

albumen. This fact, which was first pointed out by Dr Wade, of Binning-

ham in 1858, is of great value, as sometimes aiding in the diagnosis of cases

that would otherwise be obscure. There may also be epithelial and hyaline

casts ; and, much more rarely, blood. Eberth is quoted as having found
that in his experience albuminuria was present in two cases out of thi-ee

;

but the proportion seems to vary in different epidemics. In some patients

it is observed within a day or two from the commencement of the disease
;

in others not until convalescence already seems to be established. It is

sometimes very transitory, and may be detected only once or twice, even in

cases in which the urine is repeatedly examined ; but it more often lasts for

a week or two. It is generally supposed to be devoid of prognostic signifi-

cance ; but Oertel, although he admits that the urine of some patients who
die rapidly contains very little albumen, yet says that he has been able to

make out a close relation between the cjuantity of this substance excreted in

the twenty-four hours, and the general intensity of the disease. From one

to three drachms was the amount usually passed in cases so severe as to

threaten life, or to terminate fatally ; and the albuminuria persisted, in

those who recovered, for six or eight weeks after the subsidence of the throat

affection.

When an opportunity is afforded of observing the state of the kidneys

,

they are said to be found large and congested, the epithelial cells

being swollen, opaque, and granular, and filling the tubes. Minute
extravasations of blood are also described as present in many cases

;

and, according to Oertel, massed of lymj)h corjuiscles often surround the

capsules of the Malpighian tufts. The renal changes thus appear to be

undistinguishable in kind from those which occur in scarlet fever ; for I

have already expressed doubts as to the real existence of the micrococci in

the uriniferous tubes and Malpighian bodies and interstitial stroma to

which Oertel attaches so much importance. The observations which have

been made at Guy's Hospital would, however, suggest the belief that the

affection of the kidneys in the two diseases differs widely in degree ; that

observed in cases of diphtheria being comparatively of a slight character.

And this accords with the well-known fact that dropsy very rarely occurs

after diphtheria. A few instances of general anasarca have, indeed, been

i-ecorded by different observers, one for example, by Oertel in the ' Deutsches

Archiv ' for 1871. But when this writer speaks (in Ziemssen's ' Hand-
buch ') of fifty fatal cases, mostly attended with suppression of urine and
dropsy, as having occurred in Kiel and the neighbouring villages, one is apt

to doubt whether the epidemic was not really one of scarlet fever with

diphtheritic complications. Saune asserts that the rarity of dropsy in

diphtheria depends on the fact that only one of the kidneys becomes

diseased, and not both, as after scarlet fever— but no other observer (so

far as I am aware) has found that this is the case.

It has been recently maintained by MM. Bouchut and Labadie-Lagrave

that endocarditis is of frequent occurrence in dij^htheria. I have repeatedly

searched for such an affection in making autopsies in children who had died

of the disease ; but the valves have always appeared to me to be perfectly

healthy. And I find Saune (who, being also a member of the School of

Paris, has had good opportunities of testing the vakie of the statements in
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question) declaring that the slight irregularities that are commonly found
under normal conditions on the upper margins of the mitral and tricuspid

valves have been mistaken for vegetations.

Sequelce.—Convalescence from diphtheria is sometimes attended with the
development of a series of sequelae, which are perhaps the most remarkable
that have hitherto been traced to any acute disease ; I refer to the so-called

diphtheritic paralyses. These commonly begin during the second or third

week after the subsidence of the throat affection, bitt they are said to be
sometimes postponed until the lapse of a month or six weeks. They appear
in a somewhat regular order. First, the soft palate is affected ; it hangs
flaccid, the uvula cannot be drawn up ; its sensibility is lost, so that neither
jiricking it nor ajjplying the solid nitrate of silver causes any pain. One
consequence is that the patient speaks indistinctly, or " through his nose ;

"

another, that when he attempts to swallow any liquid, part of it passes
upwards and escapes through his nostrils. The pharyngeal muscles are
occasionally involved ; deglutition is then diflScult, and some of the food is

apt to find its way into the air passages. Next, generally after an interval

of a few days, one or more of the ocular muscles maybe attacked; the
patient then sees double and squints ; or paralysis of accommodation sets

in, affecting both eyes, so that he is not able to distinguish near objects
properly, and cannot read small print with comfort. The limbs are com-
monly affected somewhat later still ; but sometimes they are the parts in

which a loss of power is first observed. Sensations of numbness or pain
in the feet are complained of ; and presently the legs grow weak and
tremble, the gait is shuifling and uncertain, or the patient may be unable
to stand without support. The arms are much more rarely involved,

but sometimes their strength fails so that he cannot dress and undress
himself, or hold anything in his fingers, or even raise his hands in the air.

According to Oertel, the electric sensibility and contractility of the affected

muscles are greatly impaired or entirely abolished, and their substance
undergoes a very rapid wasting. In some instances the bladder and rectum
take part in the paralysis, and the genital organs, with comj)lete loss of

sexual desire in adults. Again, the muscles of the larynx may be affected,,

in which case the vocal cords may be seen in the laryngoscopic mirror to lie

motionless in a position midway between that of respiration and that of

phonation,—the position which they always occupy in the dead body, but
which is never seen under normal conditions during life. Wilks has
insisted on this affection as a frequent cause of suffocative dyspnoea,
when a tracheal tube is removed, after having been worn for a few
days. The inspired current of air draws the paralysed cords inwards,
until they meet and close the glottis. Lastly, the muscles of the neck and
of the trunk may be affected, the patient being unable to keep his head
supported, or to raise his body from the recumbent position, or to turn over
in bed. Or the diaphragm and the intercostal muscles may be paralysed,

in which case he is very likely to die of suffocation. Dr Priestley, of King's
College, was, in 1863, attacked with diphtheritic paralysis in a severe form

;

a very complete account of his case is to be found in the fifth edition of
Watson's * Lectures.'

As to the cause of these sequelse of diphtheria there is still much differ-

ence of opinion. In one extreme case Oertel says that he found extensive
changes in the spinal cord and its. membranes ; haemorrhages surrounding
the roots of the nerves, proliferation of nuclei in the grey matter, fibrinous

exudation upon the surface of the ciliated epithelium lining the central

canal. In another instance Buhl observed haemorrhages in the mem-
branes and substance of the brain, and a red, swollen softened state of

the roots of the spinal nerves, with accumulations of cells and nuclei in
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their sheaths. The muscles have also been found atrophied and in a state

of fatty degeneration. But it is difficult to believe that similar conditions

are present in those cases which terminate quickly in recovery. And the

fact that the palate is so commonly first affected is obviously favourable to

the theory of a " neuritis migrans," a morbid process starting in the nerves

of the part originally attacked, and spreading along the fibres until it

reaches the centres. Such a view is quite consistent with the observation of

Trousseau that paralysis may follow cutaneous diphtheria : for, in the case

related by him, the limbs seem to have been affected as early as the fauces.

Moreover, Senator declares that an abscess of the tonsil may give rise to

paralysis ; and in speaking of mumps I shall relate a case of that disease,

attended with a remarkable depression of the vital functions, very like that

which occurs after diphtheria. On the other hand, some writers maintain

that the power of producing such nervous symptoms belongs to diphtheria

only as a member of the large group of acute diseases, and that paralysis

not unfrequently arises after typhoid fever, typhus, or smallpox. But I

think that this mtist be of infinitely rare occtirrence. The only case in point

that has ever come under my observation is that of a boy, aged five, who
was admitted into Gruy's Hospital under Dr Wilks in the autumn of 1877
for a paralytic affection, which had commenced four months before, after a

very mild attack of measles. He was unable to speak, and had difficulty in

protruding his tongue, and in swallowing. He could not stand in conse-

quence of weakness in both legs, and his hands and forearms were rigidly

flexed.

The ]}rognosis in diphtheria is always doubtful : no case, however mild,

is to be regarded as free from peril. The average mortahty varies greatly

in different epidemics, but according to Oertel it generally ranges between
30 and 40 per cent. The larger the proportion of young children among
those who are attacked, the more fatal the disease ; for in adults it

comparatively seldom assumes the laryngeal form, in which from 90 to 95

per cent. die. However, according to Trousseau, the nasal variety is almost

equally dangerous.

The main indications in treatment are to maintain the ]Datient's strength,

and to control the various tendencies that might lead to a fatal termination.

From the very first, he should be kept strictly confined to bed. If the skin

be hot, and the pulse quiet and of fair power, stimulants may for a time be
withheld. But in many cases the heart soon begins to flag ; brandy or

port wine should then be prescribed freely, and nourishing soups (especially

turtle soup) should be given in small quantities at very short intervals,

night and day. Jenner mentions the case of a child, three years

old, who had from thi'ee to five ounces of brandy given to him in

twenty-four hours Avith apparent advantage. At the same time tonic

medicines are usually prescribed, of which the tincture of perchloride of iron
"

is supposed to be the best. Dr Squire speaks of administering as much
as half an ounce of this preparation in the course of the day even to

very young patients, and still larger quantities have been ordered for

adults. For some cases quinine, or bark with ammonia, is preferred. Dr
Hermann Weber has drawn attention to the fact that the practice,

universal in England, of giving abundance of nourishment in diphtheria, is

far from having obviated the liability to the occurrence of the sudden
collapse, which we have seen to be one of the principal modes in which the

disease proves fatal ; but whatever may be said with regard to this compli-
cation, I do not think there can be any doubt that the general tendency of

such treatment must be good.
As to the local treatment of the throat affection, there has been uncer-

tainty of opinion. All observers are now agreed that membranes upon the
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tonsils and palate should never be forcibly removed. Bretonneau recom-
mended that tlie diseased surface should be brushed over every day with
strong hydrochloric acid, or a mixture of one part of the acid to two or

three of honey. And in 1861, Jenner expressed the opinion that this

powerfully corrosive agent, if once efficiently applied, would frequently

stay the spread of the inflammation ; but he advised that it should not
be repeated. One must be alive to the fact that mucous membranes
with which the acid is brought into contact show whitish patches for at least

twenty-four hours afterwards ; for I have myself seen Bretonneau's practice

continued day after day when no disease of the fauces was left, except that
which was produced by the application. The white marks produced by
nitrate of silver,—either the solid caustic or solutions in distilled water up
to the strength of gr. xx to 5j,—do not last so long. But of late years the
practice of applying these powerful agents to the throat in diphtheria has
been almost abandoned in all parts of Europe. The fact has become
recognised that the local affection (or such of it as is within reach) never
constitutes the really dangerous part of the disease. At the present time
disiafectants are much employed,—for the purpose of destroying the micro-
cocci, by those who hold the parasitic theory of the disease,—to lessen

putrefaction, and purify the surface of the affected parts, by those who
reject that theory. Diluted chlorine-water is said to be the most useful of

such agents ; and this accords with the results obtained experimentally by
Oertel, who added various disinfectants to liquids in which diphtheritic

membranes had been repeatedly washed, and afterwards tested their powers
of setting iip a putrefactive process in " Pasteur's fluid." The other sub-
stances which he found most effective were alcohol, solution of permauo
ganate of potash (gr. iss—gr. iiss ad 5]'), and solution of carbolic acid (gr.

iiss ad ^j). He recommends that one or other of them should be used as a
gargle, once or twice at least in every hour.

The local application on which Dr Squire lays great stress is the weaker
solution of perchloride of iron; he adds a little glycerin to it, and paints
the fauces over with a camel' s-hair brush two or three times a day. He
also recommends for a gargle lime-water, which, I believe, was first sug-
gested by Kilchenmeister on account of its remarkable power of dissolving

diphtheritic membranes. If the patient is very young, the fauces may be
syringed out with equal parts of lime-water and milk. On theoretical

grounds Oertel makes a great point of setting up a suppurative action on
the surface of the affected parts as early as possible ; and he therefore
advises that the vajiour of boiling water should be inhaled for a quarter of
an hour at a time twice every hour, and would even reduce the patient's
time for sleep to three or four hours, in order to keep up this treatment as
fully as possible. He also speaks highly of solutions of common salt and
of chlorate of potass, for inhalation; but for this a spray apparatus is

requisite. Most English physicians, however, allow patients suffering from
diphtheria to suck small pieces of ice, which often give great relief.

When the disease has its seat in the nasal cavities, these parts should be
frequently cleansed with disinfectants (especially the dilute solutions of
the permanganate of potash or of carbolic acid), which may be injected with
a syringe every two hours, or even oftener. If the patient is old enough
"Weber's douche" should be used. This consists of a flexible tube, with
a nozzle fitting tightly into one nostril, through which a stream of fluid is

made to run by syphon action from a vessel at a higher level. The patient is

directed to incline his head forwards, and to breathe quickly with his mouth
widely opened. The soft palate is thus drawn up against the wall of the
pharynx, so that the fluid, instead of escaping into the fauces, passes round
and runs out of the opposite nostril into a basin placed under the chin.

VOL. I. 1,9
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A solution of common salt may he employed, or lime-water, or a weak
liikewarm infusion of camomile, as advised hj Oertel.

When diphtheria attacks the larynx the treatment must be exactly such

as would he employed in the more advanced stage of croup. An emetic of

ipecacuanha or of sulphate of copper should he given, and if a good result

is obtained it may be repeated after an interval of some hours. Oertel

recommends that a camel's-hair pencil attached to a suitably-curved handle
should be passed down into the larynx, and moved about so as to entangle

and bring away any bits of false membrane that may be loose. This prac-

tice, he says, proved successful in three out of eight cases in which he em-
ployed it, the patients being respectively five, six, and eleven years old.

The membranous pieces did not always come out with the instrument, they

were sometimes ejected afterwards by means of a short choking cough.

He also advocates the inhalation of lime-water from a spray apparatus, but
(as he remarks) very little can be expected from such a procedure unless the

patient spends nearly half his time at it, and most physicians will be of

opinion that to advise this is to lay too heavy a tax upon his strength.

Sooner or later the question of tracheotomy has to be taken into considera-

tion ; many circumstances render it a desperate resource in diphtheria.

Even if the air passages can be freed from the obstruction which imme-
diately threatens the patient's life, there is always the fear that the general

symptoms may increase in intensity and prove fatal ; and, moreover, the

edges of the incision are very likely to become coated with a diphtheritic

layer. I may here remark that I do not take the mere fact that the wound
looks unhealthy, and becomes coated with an ash-coloured layer, to be proof

that it has been exposed to the action of the specific poison of diphtheria.

For diphtheria affecting the cutaneous surface the local application of

calomel is said by Trousseau to be useful ; it should be dusted over the

affected parts. I may take this opportunity of insisting on the rule, that,

on account of the liability to the subsequent development of false mem-
branes at spots to which blisters are applied, they should never be ordered

for a patient suffering under any form of the disease.

Diphtheritic paralysis generally subsides within three or four months, and
sometimes still earlier ; a case under Donders is mentioned as rare in which
recovery did not take place until ten months had elapsed. Some years ago,

however, a boy came to me as an out-patient who had been in the hospital four

years previously for this affection ; he was still unable to swallow perfectly,

and fluids still sometimes retiu'ued thi-ough his nose if he tried to drink

rapidly. This paralysis is very rarely fatal. In 1876 a little girl died

unexpectedly a day or two after her admission into Griiy's Hospital for

partial paraplegia of obscure origin. I only saw the child once ; the house

physician drew my attention to the odd way in which she would roll about

in walking across from one bed to another, so that she fell unless suiDpoi-ted

by the nurse. After her death we learnt that she had recently had diph-

theria, a cause for her paralysis which had not occurred to my mind. I

then regretted that she had not been kept strictly at rest and in bed.

Ii'on and other tonic medicines are indicated in cases of this kind, and
often seem to be very useful. Oertel objects to the administration of nux
vomica or strychnia, and he does not recommend that galvanism or fara-

disation should be employed, except at a late period. During convalescence

sea-water baths and sulphur baths are said to be serviceable. Sometimes
the patient is left permanently with slightly impaired power of certain

muscles.



CHOLERA

History and name—Onset and early symptoms—Stage of collapse—Stage of
reaction : the urine at this stage—So-called " cholera-typhoid"—Cholerine—

• Complications— Post-mortem conditions— Pathology— JEtiology—
Theory of contagion—Prognosis—Treatment.

In the winter of 1817-18 there appeared in the camp of the Marquis of

Hastings, then engaged in the Mahratta war on the banks of the Sind, a
very fatal malady attended with vomiting and purging. It is now believed

to have prevailed in India from time to time during the previous century,

and indeed as far back as history goes ; but it was then taken for a new
disease and created the utmost terror. During the next few years it spread
over a large part of Asia, through many of the countries of Europe, and even
to America. It had, of course, to be named, but the designation which was
chosen for it. Cholera, was extremely inappropriate, having been used since

the days of Hippocrates for a complaint attended with a flux of bile

(xoXi'i), whereas the Indian disease was marked by an absence of bile in

the matters vomited or discharged from the bowels. For a time, there-

fore, there was much confusion, and the epithets "Asiatic," "epidemic,"
" malignant," were commonly apphed to the new malady by way of distinc-

tion from the old one. But of late is has become more and more usual to

speak of the former, which is certainly a specific disease, as the only cholera,

and to classify as diarrhoea or gastro-intestinal catarrh cases which are now
and then seen, and which appear to be merely exaggerated forms of these

affections, although their symptoms are more or less " choleraic " in character.

Course.—The onset of cholera may be either gradual or sudden. After
exposure to the exciting cause of the disease there is a period of incubation,

which is believed to be generally two or three days, but sometimes not more
than twelve or twenty-four hours. Dr Goodeve, in 'Reynolds' System of

Medicine,' cites an instance, recorded by Dr Barry, in which a detachment
of sepoys, on their march from one place free from cholera to another,

passed through a village where it was raging ; one of the sepoys was attacked
after forty hours, and fresh cases appeared subsequently. When the disease

sets in gradually the earliest symptom is generally diarrhcea, which is often

called " premonitory," and which may be attended with griping pain and
with a sense of exhaustion. In some cases malaise, depression of spirits,

headache, vertigo, noises in the ears, oppression at the epigastrium, are

present at this period. At the London Hospital in 1866 a nurse was doing
her work as usual when she was attacked with " singing in her ears " and
nausea, so that she lay down hoping that her symptoms would pass off, but
they were quickly succeeded by those of cholera. Another patient there
complained not only of noise in the head, but of being pained by the sound
of his own voice ; and another could not rest, and kept shifting his head
from the top to the bottom of his bed every few minutes, trying to escape
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from tlie ever-pui-suing noise. Tlie countenance of a patient during the

premonitory stage is often pallid, anxious, and sorrowful. Annesley cites

a case in -wliich tlie approach, of cholera was suspected mainly froui the

aspect of the patient nine hours before the characteristic symptoms appeared.

The duration of the premonitory stage varies from a few hours to two or

three days. In many instances it is altogether absent, and then the disease

developes itself with the most startling suddenness. It veiy often

—

according to Lehert, who wiites on the disease in Ziemssen's ' Handbuch '

—in more than half the cases begins in the early morning, perhaps waking
the patient up from sleep. It then sets in with violent purging, the con-

tents of the bowels are rapidly swept out in a fluid form, and the discharges

soon become almost colouiiess, like whey, or hke water in which rice has

been boiled, so that they are commonly spoken of as " rice-water evacua-

tions." On standing, this fluid deposits a loose whitish-grey material, which
consists of mucous flocculi, containing numerous leucocytes, and of immense
numbers of granules, including many bacteria. At one time it was thought

that columnar epithelial cells were present in abundance, but this is now
known not to be the case in rice-water fluid discharges during life, although

that which is found in the intestine after death is full of them. The specific

gravity of the liquid is from 1006 to 1013 ; it has a neutral or slightly

alkaline reaction, and chiefly contains chloride of sodium, with a veiy small

quantity of albumen. So profuse is the flow that Dr Goodeve speaks

of the patient as almost filling the pan of a nightstool in two or three

hours ; he sometimes voids several pints, or even quarts. Dr Goodeve
remarks that when all that is voided is collected in the same vessel, the bile

contained in what was first passed may give it a yellowish colour. Sometimes
the tint is pinkish from the admixture of blood. There is often no pain

whatever in the bowels, but some patients complain of more or less griping.

After an interval, or even at the veiy commencement of the attack, vomiting

sets in ; the fluid rejected fi'om the stomach (unless mixed with food)

is pale and watery, being in fact identical with the rice-water hquid ; nay,

it may even have a still lower specific gravity of 1002 to 1005, in which

case there is probably a large admixture of water ingested during the

attack. It is often poured out of the mouth with great force, and quite

suddenly. Another early symptom is severe cramping pain in the muscles

of the feet, in the calves of the legs, and sometimes in the thighs, hands,

chest, or abdomen. This usually comes on at intervals and lasts for a few
minutes at a time. It is of a most agonising character, causing the patient

to shriek out and to start up from the bed on which he is lying. Lebert

says that in a thii'd of the cases observed in the epidemic at Ziiiich in 1855

cramps were absent.

The stage of collapse.—These symptoms are followed, more or less rapidly,

by the development of a very remarkable condition, which is known as
" cholera collapse." By Goodeve and others it is described under the name
of the "algide stage" of the disease. It commonly appears within six or

seven hours of the commencement of the purging, and often earlier still.

Indeed, in some exceptional cases the patient actually dies collapsed before

there has been any evacuation, the rice-water fluid being found accumulated

in the bowels after death. The essential sign of this state is a failure of the

circulation, beginning at the periphery, but afterwards affecting parts less

distant fi'om the heart. The pulse at the wrist becomes more and more
feeble and thread-like, until it is altogether imperceptible; even the

brachial artery may no longer be felt beating ; on auscultation, according to

Lebert, the second sound of the heart may be inaudible, while the first

sound is still heard. One result is that the surface of the body
becomes cold, livid, and shrunken. The hands feel like ice, and look
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slii-iveiled, as thoiigli they had been long soaked in water. The features

have a leaden hue, the eyeballs are deeply buried in their sockets, the nose

is pointed, the tongue feels cold, even the breath may be entirely devoid of

warmth. The skin is often covered with a profuse sweat, which must still

further deprive it of heat. According to Groodeve a thermometer placed

in the mouth indicates from 79° to 88°. In the axilla, however, the tempe-

rature is seldom below 93° or 94°, as was shown by careful observations

made at the London Hospital in 1866 by Mr F. M. Mackenzie. And
in the rectum, or in the vagina, the temperature rises through the

period of collapse, reaching 100°, or 102°, or even 104-4°. Mr Simon, in

discussing these facts in his 'Ninth Eej)ort,' infers that the choleraic affection

of the bowels is a "heat-making" process. But I see no reason for

doubting that the heat is generated in the muscles and in the glandular

organs, just as it is under ordinary circumstances ; Mr Mackenzie
indeed observed that a severe attack of cramp raised the axillary tempera-

ture as much as 2° F. The only question seems to be whether the elevated

temperature in the interior of the body is due to a mere accumulation of

heat from deficient loss, or whether there is a positive shifting upwards of

the point to which he^t regulation is set, as in true pyrexia (see p. 40). It

is a strong argument against the latter view that during reaction, as we
shall presently see, when the peripheral circulation becomes restored, the

internal temperature falls and is actually below normal. And I think that

cholera collapse must be regarded as essentially different from the initial

rigors of acute specific or inflammatory diseases. One distinction, on which
Hutchinson has insisted (' London Hosp. Eep.,' vol. iii), and which is of

much interest, is that in collapse the pupils are of natural size, whereas

in rigor they are widely dilated ; but I am not sure that his conclusion is

necessarily justified—that there is no arterial or vasomotor spasm in the one

condition, as there doubtless is in the other.

The breathing during collapse is increased in frequency, being at the rate

of 24, 30, or even 40 in the minute ; and there is often a sensation of dyspnoea.

The heart's action, however, is but little accelerated, remaining at about

100. There is great muscular weakness. The voice becomes feeble

and whispering, or it may be so completely extinguished that nothing

but a movement of the lips occurs when an attempt is made to speak.

Lebert thinks that this is due to dryness of the vocal cords, as well as

to relaxation of their muscles. As a rule, the patient soon becomes unable

to rise from the recumbent position ; but sometimes he can sit up, or

even walk across the room, very shortly before his death. There is usually

great restlessness, the limbs being abruptly tossed and jerked about.

The mental state is generally, from the first, one of indifference rather

than of anxiety ; and in some cases it is only when the cramps cause the

sufferer to cry out that he seems to be conscious of his condition. But he can
easily be roused to understand what is said to him, and may answer quite

rationally. Coma sets in only towards the very last, if at all. It is to be
noted that when collapse has developed itself in a marked form, the purging
ceases altogether, or becomes greatly diminished. Probably what is now
passed had been poured out into the bowel at an earlier period; Groodeve

describes it as often containing gelatinous mucus-like masses. The stomach,

however, still remains very irritable. There is the most intense thirst ; the

patient craves for water, and drinks it with eagerness, only to vomit
immediately afterwards. Another symptom which may cause much distress

is a sense of burning heat at the epigastrium, often accompanied by great
tenderness, and sometimes by hiccup. The abdomen is commonly retracted.

Lastly, one of the most marked phenomena of collapse is suppression of urine.

This seems often to be present from the earliest period of the disease ; but
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Lebert says tliat patients may for a time micturate wlien tlie bowels act.

There is no doubt tbat, as was first pointed out by Griesinger, tlie arrest of

tbe renal secretion in cliolera is a result of tbe defective flow of blood

through the kidneys. Hermann and Cohnheim have each shown that

precisely the same thing occurs in animals when the renal arteries are

compressed or ligatured.

Fatal event.—Cholera collapse often leads directly to a fatal termination,

which usually takes place between twelve and twenty-four hours after the

commencement of the attack, but sometimes earlier, and sometimes during the

second day. Lebert mentions that before death the eyes may become dry

and the cornese slightly opaque. On the other hand the internal tempera-

ture has often been found to rise after life has become extinct. Another
phenomenon sometimes observed in the dead body is the occurrence of

spasmodic twitchings and quiverings of the muscles within the first half

hour after death. The limbs may actually move ; in a case at the London
Hospital in 1866, the elbow became raised about three inches above the level

of the chest, across which it was lying.

Reaction.—Not infrequently, even when collapse has been present in an
extreme form it is nevertheless recovered from. In that case reaction is said to

occur. This usually begins to develop itself at the end of twenty-four or forty-

eight hours. Goodeve remarks that the subsidence of restlessness and jactita-

tion often constitutes a sign of very favourable import. The patient dozes

quietly with easy respiration; then a flickering pulse at the wrist is

detected, which gradually becomes more distinct, the superficial veins on the

back of the hands begin to fill, the surface is felt to be slightly less cold

;

the features look less sunken and acquire a better colour. As a rule, the

improvement occurs slowly and step by step. But the older Indian physi-

cians spoke of cases in which it was very rapid, as for example, that of a
man " standing at his door on Wednesday, who on Monday was in perfect

collapse."

According to Mr F. M. Mackenzie the temperature during reaction, when
the pulse has fairly recovered, is usually about 97° in the rectum or

the vagina, and 96° in the axilla. But in some cases at the London Hos-
pital in 1866 it was observed that certain parts of the surface conveyed to

the hand a sensation of burning pungent heat, the degree of which, however,
was not determined by the thermometer. Another point noticed at the same
time was that the p"ilse often fell to 64, or even to 45, in patients who were
doing perfectly well. Lebert, on the other hand, speaks of the pulse as

remaining at about 100. It often becomes full and bounding, and may be
dicrotic. The patient's aspect is peculiar. The cheeks usually present

sharply defined patches of dusky redness ; the conjunctivae are deeply in-

jected, the eyes half closed with the cornese turned upwards, the expression

heavy and vacant.

In some cases slight pyrexia occurs at this stage, and it is attended
with the development of a bright crimson or scarlet ras^, which is commonly
spoken of as a roseola, though it may rather have the character of an urti-

caria. Sometimes it resembles a scarlatinal eruption pretty closely. Mr
Mackenzie found in 1866 that it was always accompanied by a rise of tem-
perature, both external and internal. In one instance the former was 101*6°

;

the latter 102 '4°. The backs of the hands and the forearms are favourite

seats of it, but it may also cover the tnink, and may even be seen'^on the
face. In the museum of Guy's Hospital we have excellent models of it

made during the epidemic of 1854. It seldom comes out until a week or

ten days after the commencement of the attack, and in one case recorded by
Wilks it did not appear until the seventeenth day. It lasts two or three
days, and may be followed by desquamation. It is more often observed in
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young patients than in old, and is particularly well marked in children. As
a rule the cases in which it occurs end in recovery.

The period of reaction, however, is by no means free from danger. Some-
times a relapse occurs

;
purging, vomiting, and exhaustion set in again, and

end fatally. In other cases the reaction is said to be imperfect. The pulse

after improving up to a certain point, remains weak, and the surface of

the body continues to be colder than natural. The bowels are still relaxed,

and the evacuations are watery, although more or less coloured with bile.

There is no appetite and the patient is depressed and drowsy. Sometimes
the most prominent symptom is irritability of stomach attended with thirst

and burning sensations along the oesophagus and at the epigastrium.

Groodeve also mentions sleeplessness, lasting for two or three days or more,
and causing great discomfort to the patient.

Urine.—But at this stage of cholera the most important condition is that
of the kidneys. We have seen that during collapse there is generally complete
suppression of urine ; if any is secreted it is apt to be, even at that period,

albuminous. When reaction sets in, the suppression often continues for

several hours, or even for two, three, or four days. According to^uhl, if it

lasts up to the sixth day the case is hopeless. Sometimes, however, when
the renal function has really been re-established, the patient, nevertheless,

fails to void urine, which is retained in the bladder. The hypogastric region
must, therefore, always be carefully examined, and, if necessary, a catheter

may be passed. The instrument should be lubricated with carbolic oil, for

cystitis and pyelitis have often been observed in cases fatal at an advanced
stage. In a female patient who died in Guy's Hospital during the epidemic
of 1866 there was suppurative nephritis, which appeared to have arisen by
extension from the vesical mucous membrane.

The urine which is first secreted during the reaction stage of cholera is

described by GrOodeve as high coloured, acid, and possessed of a strong
animal smell. As to its specific gravity there are some discrepancies in the
recorded observations. At the London Hospital in 1866 it was found to
range from 1005 to 1017, the average being 1006. Wyss, however (' Arch,
d. Heilk.,' 1868), found that the density of the first urine passed was from
1012 to 1033, the average being 1020. It was only at a later period, when
the quantity was more abundant, that it fell to 1010, or even lower. The
amount of urea and of salts is much diminished, but albumen is generally
present, and sometimes blood, and there are usually hyaline casts in
immense numbers. Lebert says that the occurrence of albuminuria at this

stage is constant, but I do not think that such a statement accords with the
experience of English observers. At the London Hospital in 1866 albumen
was found " in about half the cases examined." As a rule, the urine continues
to be coagulable during from two to seven days. Until recently the renal
affection attended with albuminuria in cholera was commonly regarded as a
nephritis, and as comparable with the acute renal affection that follows

scarlet fever or diphtheria. But Bartels, in Ziemssen's * Handbuch,'
pointed out that it might be fairly regarded as the result of the ischsemia

which exists during the stage of collapse, and this view has since been
upheld by Cohnheim. In cases fatal before reaction has set in, the kidneys
are found small, tough, and of a dark brown or slightly livid colour. At a
later stage they are much enlarged—Dr Moxon speaks of them as weighing
up to fifteen or sixteen ounces—soft, greyish white or yellowish. The epithe-
lium very early becomes cloudy, opaque, or fatty ; it has lately been sug-
gested that this change in it is analogous to the " coagulation-necrosis

"

which Litten has found to occur in the renal epithelium of rabbits after
arrest of the arterial blood-current through the kidneys. The Malpighian
tufts and their capsules are said to present no morbid appearances
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in cases of cliolera. Sometimes infarcts are found in tlie kidneys, being-

doubtless results of the ischsemia of tlie stage of collapse. The renal

affection of cholera appears never to form the starting-point of chronic

Bright's disease. This fact accords with the modern opinion that it is

theoretically to be distinguished from the various forms of nephritis, but it

is to be observed that the same may probably be also said of the renal affec-

tion of diphtheria, the inflammatory nature of which is indisputable.

Cholera typJioid.—The reaction stage of cholera often presents a grave
complication, which is known as " cholera-typhoid." This sets in about five

or six days after the commencement of the attack. It is attended with
great prostration, headache, giddiness, and stupor. The face is at first

flushed, but afterwards becomes pale. The temperature does not rise more
than 2° or 3°. The tongue becomes dry. The pulse, which is sometimes
at first very slow, becomes weak and small. There is often a remarkable
rigidity of the muscles, so that the patient strongly resists any attempt to

open his mouth, to separate his eyelids, or to straighten his elbow. Con-
vulsions are seldom observed. Death by coma usually occurs in about
forty-eight *hours, but sometimes the typhoid state continues for several

days, and sometimes ends in recovery.

Following Frerichs, most writers are of opinion that this complication of

cholera is due to ureemia. Urea has, in fact, been found in the blood in

cases of cholera-typhoid by several observers. Buhl estimated the quantity

of it in one instance at '2 per cent. In some instances, too, there has been
observed upon the face and neck an efiiorescence of urea in a crystalline

form, this having been excreted by the sweat-glands. But Groodeve has
pointed out that in some cases a consecutive fever, attended with typhoid
symptoms, occurs independently of uraemia, or at least while urine free from
albumen is being secreted. Both Bartels and E. Wagner drew atten-

tion to the same fact, and attributed the pyrexia in many cases to local

inflammations of the intestines or other internal organs.

Slighter forms.-—I have still to mention certain minor forms of cholera,

cases of which are certainly not uncommon, but of which the frequency in

relation to that of the typical disease cannot be positively stated, because
they are often allowed to run their course without being brought under
medical observation. One of them is commonly called " choleraic diarrhoea.'*

It is identical with the " premonitory diarrhoea " already describe(3, except

that it subsides after a time and does not pass on into cholera. It often begins

suddenly, after a chill, or after the patient has eaten unwholesome food^

There are three or four or more evacuations of yellow faecal matter daily, with

some pain, and perhaps with slight cramps. A more severe form is sometimes
termed by foreign physicians " cholerine ;" it is attended with vomiting, with

cramps, with a transitory disappearance of bile from the stools, and even
with some degree of coldness of the limbs. Lebert says that he has seen it

followed by pronounced typhoid symptoms.
* Complications.—The convalescence from cholera may be accompanied by

certain complications, which require brief mention. One of them is an
affection of the lower segment of the cornea, generally of each eye. This-

doubtless results from the part having been exposed and irritated during the
stage of collapse. It now, four or five days after reaction, becomes hazy, or

covered with a layer of opaque lymph ; and ulceration presently occ^jrs in

it. Sometimes perforation takes place, but generally—if the patient should
recover, which seldom happens—the eye is preserved with little or no-

disfigurement. In other cases, during the second or the third week the
parotid glands swell or suppurate. This seems to indicate weakness, and
it also interferes with swallowing food, so that death often follows. Some-
times bronchitis, pneumonia, or pleurisy sets in ; or diphtheritic inflammation
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of tlie fauces, or tlie bladder, or of the sexual organs, or gaugrene of the

scrotum and of the penis, or even of the nose. Bedsores, too, are often

a source of danger at this period of the disease.

Morbid anatomy.—This throws but little light on the pathology of cholera.

The bowels commonly contain more or less of the rice-water fluid ; this

microscopically is found to contain an immense quantity of cylinder epithe-

lium, not only loose cells, but coherent masses of considerable size, forming
complete casts of the villi. If there is no liquid, the cast-oif epithelium

forms a soft creamy pulp. At one time the opinion was held that shedding

of the intestinal epithelium was the fundamental lesion of cholera ; but it is

now known to be of post-mortem occurrence. For, not only are the cells

absent from the evacuations passed during life, but (as Cohnheim observes)

denudation of the mucous membrane, if it took place before death, could

not but be followed by severe inflammatory changes in it. All that is

found is a slightly injected, swollen, and cedematous condition of the

intestinal coats, with perhaps some ecchymosis of the valvulse conniventes.

TChe lymph-follicles in the mucous membrane are also in many cases

enlarged, and Lebert says that there may be slight ulceratioja of Peyer's

glands. In a case that occurred in Guy's Hospital in 1854 the lining

of the rectum showed a patch which was cedematous and sloughing,

with suppuration in the submucous tissue. The peritoneal coat may be
reddened and sticky, and in 1866 Dr Moxon found in one case, in which the

collapse had been unusually protracted, that a tenaciotis viscid material

like spider-web lay between the coils of intestine, and could be drawn out

into long filaments by separating one coil from another. Other points on
which he insists are the want of faecal odour and of the blackening pro-

duced by sulphuretted hydrogen, and the absence of gas in the intestine, so

that the coils lie in a flabby compact mass in front of the spine. The
mesenteric glands are sometimes slightly swollen.

The blood which is found in the heart and in the great vessels is remark-
ably viscid and tarry ; and, whenever venajsection has been practised during

life, the same peculiarities have been seen. This state of the blood,

however, is not special to cholera ; it was well marked in a patient who died

in Gruy's Hospital in 1871 of acute ulceration of the intestine. It is no
doubt a consequence of the drain of fluid from the body ; and another result

which has been noted by more than one observer is the rapid disappearance of

dropsical exudation in the course of a few hours when a patient suffering under
dropsy happens to become attacked with cholera. In all probability the

blood change is the cause of the formation during life of eechymoses, which
at the autopsy are often found scattered over the outer surface of the heart,

upon the pulmonary pleura, in the pia mater, and elsewhere. It also renders

the tissues peculiarly dry. Cohnheim remarks that the serous cavities in

the dead body of a cholera patient have a soapy feel which is not likely to

be forgotten by anyone who has ever placed his hand ui them ; and the

spleen, the lungs, the liver, and the other organs are tough and leathery.

The peculiarly shrunken appearance of the lungs is attributed by Dr Moxon,
no doubt correctly, to the dry empty state of the bronchia, which allows the

elasticity of the organs to drive the air out of them more completely than
usual after the chest is opened. On the other hand, when death has
occurred during reaction, the finer tubes are often found full of pus, and parts

of the lungs may be cedematous, or even in a state of broncho-pneumonia.

Pathology.—Hitherto there has been the greatest uncertainty as to the

origin of the various symptoms of cholera, and as to their relations to one
another. The characters of the rice-water liquid are so unhke those of any
inflammatory exudation which is knoAvn to occur, in whatever part of the

body, that we cannot possibly suj^pose it to be of such a nature. An
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experiment, liowever, originally made hj Moreau has perhaps suggested the

clue to its real significance. Physiologists had previously learnt from Thiry

how to isolate a portion of the intestine, so as to obtain from it an uamixed
succus entericus in small quantity, Now Moreau has found that when an
isolated loop of intestine has all the nerves in its mesentery cut through, it

becomes filled, within a few hours at latest, with an abundant secretion of a

thin alkaline yellowish fluid, which is of very low S2:)ecific gravity, which
contains numerous mucous flocculi, but in which there is only a very small

quantity of albumen, while the chief salts in it are those of soda.* There

seems, in fact, to be a paralytic hypersecretion of the succus entericus ; and,

according to Masloff, it possesses the property of converting starch into

sugar, Now Klihne has shown that the rice-water liquid of cholera like-

wise contains a ferment having this property, besides corresponding so

closely with the other liquid in all other respects. The inference, therefore,

seems justifiable, as Cohnheim points out, that the cholera liquid itself is

nothing else than the secretion of the intestinal glands, enormously increased

in amount. Whether its formation should be regarded as a sign of

paralysis of intestinal nei'ves is left by Cohnheim an open question. In
proof that the muscular coats of the bowel are not always paralysed in

cholera he cites the fact that invaginations are often found, of the kind
which are known to be of post-mortem origin. But he insists that the so-

called " cholera sicca," in which rice-water liquid is found in the intestine after

death, though none had been voided during life, owes its peculiarities to an
early exhaustion of the excitability of the intestinal walls ; and he refers to

the same cause the frequent cessation of vomiting and purging as collapse

becomes developed.

It cannot be doubted that the acceptance of this view with regard to the

nature of the rice-water liquid will tend powerfully to support the doctrine,

already held by many observers, that the primary action of the cholera virus

is upon the solar plexus, rather than upon the bowel itself. Cohnheim,
indeed, agrees with those who think that the phenomena of collapse are

adequately exj^lained by ascribing them to the drain of fluid from the body,

and to the viscid inspissated condition of the blood which we have seen to

result from it. This opinion was opposed several years ago by Dr George
Johnson, one of whose arguments was that no relation could be traced

between the degree of severity of the collapse in a given case, and the

amount of fluid discharged from the stomach and from the intestine. But
I think that a much stronger argument has since been advanced by Mr
Sedgwick, namely, that cholera collapse closely resembles that which
follows cases of perforation of the stomach, of intestinal obstruction,

and of other abdominal diseases in which no purging occurs. At Guy's
Hospital, during one of the London epidemics, a man actually died of

internal strangulation of the bowel, who was supposed during life to be

suffering from the so-called " cholera sicca." I imagine, however, that this

mistake would have been avoided if the duration of the symptoms had
been taken into account. It must therefore be supposed that collapse is the

result of an action on the part of the great ganglia of the abdominal
sympathetic. This action, however, is by no means identical with that

which causes syncope. Cholera patients have no sensation of faintness

;

and even when they have no pulse at the wrist, they may be able to sit Utp,

or to walk about, without sudden failure of the heart's action. On the other

* [Moreau's results have since been confirmed and extended. See the Reports of a
Committee appointed by the British Association, published in the ' Transactions ' for 1874,
1875, and 1876 ; also papers by Dr M. Hay in the ' Journal of Anatomy and Physiology

'

(vol. xvi, p. 243 to vol. xvii, p. 441) and by Dr Brunton, in the ' Practitioner ' for November,
1884, et se^.—Ed.]
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Land, the collapse of cholera is essentially different from rigor. May it

not be that, whereas in syncope an influence from the solar plexus is thrown
solely uj)on the heart, and in rigor solely upon the arterial system, in

collapse it is exerted evenly upon them both, there being spasm of the peri-

pheral arteries, while the force of the heart is lowered just to the point at

which it can effectually proj^el the blood, diminished as it is in volume,

through the deeper arteries ? The suppression of urine which occurs in'

collapse is a part of the general state, since it is observed likewise ia cases

of acute intestinal obstruction, of perforating \ilcer of the stomach, and of

arsenical poisoning. Thus I think that there can be no doubt that Dr
Johnson was in error when he endeavoured to trace all the phenomena of

cholera collapse to obstruction of the flow of blood through the pulmonary
capillaries. And although the high authority of Parkes can be cited

in proof of the fact that the lungs weigh much less than usual in cases of

cholera, this may be sufficiently accounted for by the diminished volume
of the blood generally, since the organs in question contain so little

solid material that their weight, so long as they retain their spongy
character, must be mainly that of the fluid in their vessels or in their

interstices. During the epidemic of 1866 I, like my colleague Dr Moxon,
failed altogether to observe that the branches of the pulmonary artery

and the right side of the heart were distended or gorged with blood when
death had occurred even at an early stage. It is true that cholera is

attended with a lividity which is wanting when collapse is due to other

causes. But the altered constitution of the blood may be fairly supposed
to interfere with its due aeration, and the amount of carbonic acid exhaled

from the lungs has been shown to be really much reduced. So, again,

absorption from the alimentary canal is retarded, although not entirely

annulled. Magendie is said to have found that when camphor was injected

into the rectum, five minutes elapsed before its odour could be detected in the

breath, instead of only one minute, as in health ; and Lebert states that

belladonna fails to dilate the pupils when administered by the mouth, though
not when injected into the blood. It is, however, a very curious circum-

stance that in women who are suckling children the secretion of milk
continues during collapse, even to an extent which is troublesome. The
menstrual flow also goes on unchecked; it may actually set in, before

reaction is established, if the proper time has come round for its appear-

ance. A sanguineous muco-purulent discharge from the vagina also

frequently appears, independently of the catamenia. And it must, I think,

be admitted that the mental and the bodily vigour are often maintained
throughout the whole of an attack of cholera in such a way as to show that

the circulation still remains very active in the brain and also in the

muscles. When, however, the disease seizes upon a pregnant woman, the

foetus seems always to die ; if the period of gestation is early, abortion takes

place; if late, the mother often dies undelivered. In this case it seems to

be useless to perform the operation of Caesarean section, even immediately
after her death.

The facts which have been already stated as to the course of the external

and the internal temperature, respectively, during the reactive stage seem
to show, as I have already remarked, that there is no true fever, such as

might be supposed to have for its aim the destruction of specific organisms
in the blood. The reaction seems to be what its name implies, and analogous

to the hot swollen condition observed in a part when its vessels are allowed

to fill with blood, after having been kept empty : as, for example, in

Cohnheim's experiments on the ears of animals.

jEtiology.—With regard to the causes of cholera much has been learnt in

the course of the last half century, although many points still remain obscure.
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In tte first place we may take it as established that the diffiision of the
disease oyer other parts of the world from India is the result of human
intercourse.

When in 1823 and the following years, it first entered Russia and
spread through North Europe in a north-westerly direction, its resemblance
in this respect to influenza led many physicians to think that, like that dis-

ease, it was caused by some mysterioiis atmospheric or telluric agent. But
its progress was in reality far too slow and halting to render such a view^

probable. Prussia was reached by cholera in 1831, in October of that year it

passed from Hamburg to Sunderland, and entered London in January, 1832.

Shortly afterwards it invaded France via Calais, and it also spread across-

the Atlantic to Canada and the United States. In 1833 it appeared in

Portugal, passed in an easterly direction through South Europe, and
became for the time extinct in 1837. In fact one can hardly doubt that

its diffusion from India to the West rather than to the East depended simply
upon the circumstance that communication and intercourse from town to

town and from country to country are so much more free in the one direc-

tion than in the other. The second epidemic, wliich had begun in India in

1840, extended to Europe in a manner very like the first, reaching London
direct fi-om Hamburg in 1848 and continuing to prevail in England during-

the following summer. The third affected this country in 1853-4. The
fourth, which occurred among us in 1866, differed from the others in having
entered Europe from Alexandria ; it had been carried from India to Arabia
and thence to Egypt, partly by coast trading vessels, but in great part also

by Mohammedan pilgrims to and from Mecca. A detailed account of all

the circumstances connected with this epidemic, written by Mr Netten
Eadcliffe, may be found in a supplement to Mr Simon's 'Report,' for 1874.

One of the most remarkable circumstances with regard to cholera is that

although it has spread to almost every part of the world, and has sometimes'

prevailed under widely different thermometric and other conditions, it seems
to be capable of establishing itself permanently in no country except India,

and there only in a particular region. This of itself would suggest the
probability that, in what may be termed the home of the disease, its mode of

entrance into the human body may not be generally the same as in districts

in which it is merely an occasional visitor. So that we need not perhaps
be surprised that Indian physicians have been unable to trace the spread

of cholera in certain ways, of which the occurrence has been clearly

established in Europe ; even if we do not regard their inability to confirm

our observations as an example of the fact that far greater obscurity often

hangs over the aetiology of a disease where it commonly prevails than where
it is rarely seen.

However this may be, there can be no doubt whatever about the value of

the European discoveries with regard to the mode of diffusion of cholera,

which, in fact, place the disease by the side of enteric fever, as miasmatic-

contagious in nature. Like enteric fever, it but seldom passes directly from a

sick person to those who nurse or visit him. A few instances have indeed been
recorded, which look as though direct infection did sometimes occur. Thus,
in a paper in the 'Edinburgh Medical Journal ' for 1838, the-late Sir James
Simpson related how certain mendicants brought cholera with them to Bath-
gate on May 27th, 1832, and how one of the nurses who attended upon the:^

was attacked and died on the 30th. He also cites the case of a woman
who, having caught the disease at some ironworks where it raged, and being
afraid of being sent to the hospital, went on May 12th to a cottage where
her mother lived, four or five miles off'. On the 14th the mother fell ill, and
died in a few hours. Dr John Snow relates that a man who had been
working at Chelsea died at Streatham of a bowel complaint which lasted
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only a day or two. At tliat time no other deaths from cholera had been
registered within two or three miles of Streatham, but the man's mother,

who attended him, was taken ill on the very next day and quickly suc-

cumbed to the disease. But marked instances of this kind are very rare,

and one may almost say that, as a rule, persons who have come very closely

into contact with patients are scarcely, if at all, more likely than others to

fall victims to cholera.

The explanation is believed to be that the contagion of cholera escapes

from the body in the rice-water evacuations, but that it is not then in an
active state, and becomes so only after an interval of from two to four or

five days ; in other words, the evacuations are supposed to be infective only
at a certain stage in their decomposition, and not when they are fresh.

The evidence in support of this view consists mainly of the results of expe-

riments made by Thiersch in 1854, and repeated by Dr Sanderson in 1866.

These observers took liquids passed by patients during life, or taken from
the intestines after death, and left them exposed to the air in glass vessels.

Every day pieces of filter-paper were carefully soaked, one with each liquid,

and dried. The paper was then given to mice, a square inch to every animal.
The consequence was that a considerable number of the mice died with an
extremely low temperature and with disturbance of the functions of the
intestinal canal, their excrement being soft and altered in colour. Of the mice
employed by Dr Sanderson 11 j)er cent, suffered when the rice-water liquid

had been one day old, 36 per cent, when it had been two days old, 100 per
cent, when three days old, 71 per cent, when four days old, 40 per cent,

when five days old ; by the sixth day it became innocuous again. The
morbid appearances found in the mice after death appeared to be consistent

with the view that they were affected with cholera, and Mr Simon after-

wards expressed the opinion that the value of the experiments in explana-
tion of the facts of human infection was conclusive. No equally satisfactory

results have hitherto been obtained with other kinds of animals, although
some instances have been recorded of dogs being attacked by a fatal disease

resembling cholei'a after having devoured matters vomited by cholera

patients, and in 1853 Dr Lindsay set up a similar disease in dogs by con-

fining them in a small room, the floor of which was strewed with the excreta

of such patients.

It may be thought that if a living organism, possessing specific proper-
ties, is present in however immature a form in rice-water discharges, it

ought to be easily demonstrated with the aid of the microscope. But the
alvine evacuations, even in health, contain various organisms in large
numbers, and it is in reality by no means surprising that the search for
special cholera microzymes has not yet met with success. Dr William Budd,
indeed, published figures of what he regarded as a cholera fungus as far
back as 1849 ; and many observers have since made statements more or less

similar. In the ' Journal of Microscopical Science ' for 1881 Dr Cunningham
states that " monads," belonging either to Cercomonas or to Trichomonas,
are found in excreta of patients suffering from cholera in unusual numbers
and in a peculiarly active state, but he adds that they occur to some extent
under other conditions of disease, and even in health. He also finds

amoebae to be very abundant in certain cases of cholera ; bacteria, he says,

make up a very large part even of the normal faeces, at least in India.*
Passing on now to consider how the contagious principle of cholera gains

access to the human body, we find the fact best ascertained to be its frequent
entrance by means of drinking-water. The late Dr John Snow deserves
special commemoration, not only as having been the first to uphold this

* [The discovery of the so-called " comma-bacillus " in the intestinal secretion of cholera
patients, by Dr Koch, was made after the above lines were written.

—

Ed.]
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view with regard to the setiology of the disease, hut also as having devoted

infinite lahour and pains to estahlish it. He collected instances occurring-

as far hack as 1849, in which local outhreaks were traced more or less

conclusively to the contamination of surface-wells hy sewage ; one such '

occurred in Thomas Street, Horsleydown, another in Alhion Terrace, Wands-
worth, a third at Salford, a fourth at Ilford. A dramatic incident was the

following :—A gentleman, who lived at Bath, was the owner of some houses

at Lockshrook, near that town. Cholera, which did not prevail at Bath,

ajDpeared at Lockshrook and became very fatal. The people complained of

the water of the well attached to their houses, drainage from the cesspools

having entered it. The owner went to the place, said he could smell

nothing wrong with the water, was asked to taste it, and drank a glass of it.

This was on a Wednesday ; he returned home, was taken ill with the disease,.

and died on the Saturday.

But it was not until 1854 that the evidence of the communication of

cholera hy drinking-water became irrefragable. Then occurred the cele-

brated outbreak in and around Broad Street, Grolden Square, which is said

to have destroyed in ten days more than five hundred persons living within

a radius of 250 yards. This was traced by Dr Snow to the water of a

surface-well, with a pump situated at the corner between Cambridge Street

and Broad Street. At least-sixty-eight of the first eighty-three deaths occurred

in persons who were actually known to have drunk the water in question
;

and it may be supposed that many took it without being aware that they

did so, mixed with spirit in public-houses, or with effervescing powder
under the name of sherbet. One very striking case was that of a lady at

Hampstead, who was in the habit of sending every day for the Broad
Street water : she was attacked by cholera and died. Her niece, too,.

being on a visit to her, drank some of the water, returned afterwards to her

own house at Islington, and died there. On the other hand, scarcely any of

the inmates of the workhouse in Poland Street, where there was a separate

well, were affected ; and the disease also spared the men employed at a

brewery in Broad Street, close to the pump. The water from the pump
had a reputation for being very pure, and when analysed thi'ee days after

the commencement of the outbreak it was found to contain but little

organic matter ; but it had long been noticed to become offensive to taste

and to smell when kept for two days ; and Mr Gould, the well-known

ornithologist, who sent for some on the second day of the epidemic, did

not drink it because he observed that, although fresh from the pump,
it had an offensive smell.

Observations on a still larger scale were also made, in 1854, in the

south of London, over a district containing a population of at least

300,000 persons, and supplied with water partly by the Lambeth Water
Company, conveyed from the Thames at Ditton, partly by the South-

wark and Vauxhall Company, whose intake was from the same river at

Battersea. What rendered these observations peculiarly conclusive was

the fact that over a large area the mains of these two companies ran

side by side, each feeding some hotises and not others, according to the

arbitrary fancies of owners or occupiers at a former time, when there had
been an active competition for custom. Dr Snow went, in detail, throughout

the area in question, from street to street and from house to house, f^nd

he found that, during the first four weeks of the epidemic, out of three

hundred and thirty-four fatal cases of cholera, there were two hundred and
eighty-six in houses supplied by the Southwark and Vauxhall Company,
twenty-two among persons who obtained water directly by dipping a pail

into the Thames, but only fourteen in houses receiving a supply from the

Lambeth Company. It is to be noted, however, that the number of houses
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supplied by the Soutliwark and Vauxhall Company was greater than that of
the houses snpphed by the Lambeth Company, in the proj>ortion of forty ta
twenty-six. As the epidemic continued, the difference in the cholera death-
rate between the customers of the two companies became less, although it

still remained very striking. Bethlem Hospital, the Queen's Bench Prison,

and other institutions on the south side of the river which had deej) wells,

scarcely suffered at all from the disease.

In 1865 and in 1866 further evidence was collected bearing in the same
direction. In 1866 the parts of the metropolis mainly affected were the
eastern districts, and Mr Netten Eadcliffe, who investigated the matter for
the Privy Council, found that there was a great preponderance of cases

among persons whose water, supplied by the East London Water Company,
had passed through the reservoirs at Old Ford, whereas comparatively few
cases occurred among those who received the water of the same Company
piftnped directly from the filtering beds at Lea Bridge into the mains. The
difference was far from being as conspicuous as in South London during
1854, but one must bear in mind that among the poorer classes very many
eat and drink and pass their days at a distance from the houses in which
they are said to reside. Moreover, at an early period of the epidemic
a notice was issued, warning people not to drink any water which should
not previously have been boiled, and it is worthy of notice that from the
very week in which this appeared the epidemic began to decline. A point
of particular interest is that, assuming the reservoirs at Old Ford to have
been in some way concerned in causing the disease, one can plausibly
account for the entrance of the cholera j)oison into their water ; for, althouglx
this water was intended to have been all filtered at Lea Bridge, some of

it was sometimes drawn directly from two other reservoirs which differed

from the rest in being uncovered, and which communicated freely with the
River Lea by soakage. But this part of the river was, in fact, a canal with
locks, and received a large quantity of sewage ; so that it was little better
than a cesspool. Now, shortly before the epidemic in East London began,
a man and his wife, living in Priory Street, Bromley, near the banks of
the Lea, had died of cholera, and their evacuations had entered the river

about 600 yards below one of the open reservoirs.

In the previous year, 1865, there had occurred in an Essex village.

Theydon Bois, a most remarkable local outbreak of cholera, which illus-

trates in a very striking manner how insidious its propagation may be.

Between July and November the disease seems to have been several times
introduced into Southamj^ton by persons who arrived from the Mediterra-
nean ports where it was then prevailing. Whether it was carried from this

town during August or September to Weymouth or Portland or Dorchester,
or whether it reached either of these places in some other way, was never
ascertained. But this is certain, that a gentleman and his wife, visiting

these places (but not Southampton) in September, contracted, one or
other of them, a diarrhoea which, in the case of the lady, developed into

fatal cholera after her return to her home at Theydon Bois on September
25th. On the 30th, while she was still collapsed, one of her daughters was
attacked and died in a few hours. The same night a serving-lad in the
house was seized and barely escajoed with his life. Altogether, in a fort-

night, eleven persons within a narrow circle, father, mother, grandmother,
two daughters, son, doctor, foot-boy, maid, labourer, and countrywoman,
fell ill, and only three of them recovered. Now, the drinking-water of
the house all came from a well beneath the sctillery, and into that well
there was habitual soakage from the water-closet.

Such cases as those of Theydon Bois are of especial importance, because
they are inconsistent with a view which at one time found many supporters

:
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that drinking impure water, instead of being the means of introducing

the specific contagion of cholera into the iDody, acts merely as a pre-

disposing cause of the disease, by rendering a person unduly susceptible

to the action of the ti-ue exciting cause. Dr Snow long ago pointed out

that some of those who in 1866 died of cholera in houses supplied by the

Southwarh and Vauxhall Water Company were young men and maid-
servants who had come from the country only a few days before.

I must now briefly mention a view with regard to the mode of diffusion of

cholera which has been put forward by certain Grerman observers in rivalry with

the " drinking-water theoiy." This is the so-called " soil-water " or "ground-
water theory

'

' of Pettenkofer. The observations on which it is based are such

as cannot be described in detail within the limits of this work, but I believe

that his fundamental proposition may be said to be that cholera never pre-

vails epidemically where the soil is impermeable to water, or where the level

of the soil-water is not liable to fluctuations. He brings forward several

instances in which districts seated upon hard rock escaped, while adjacent

towns built upon alluvium, suffered. Some apparent exceptions to the

rule he accounts for more or less satisfactorily. Thus GTibraltar, as is well

known, has shown no immunity, but, in visiting it, he found that the town
really lies on a slope of red earth, containing more than 200 surface-wells.

So, again, Malta, in which the disease has prevailed severely, is built on a

solid rock ; but this, a sandstone, is so soft and so permeable by water that

the Grovernment Comptroller, told Professor Pettenkofer that it was like

a sponge, saturated with all kinds of filth. On the other hand, Lyons has,

during each of the European epidemics, remained free or nearly so from
cholera, even when both Paris and Marseilles were ravaged by it ; in 1865,

twenty thousand persons are said to have flocked thither from Marseilles for

safety. But the greater part of Lyons lies on a river-alluvium, so that on
Pettenkofer's theory one would have expected its inhabitants to be severely

attacked. The explanation which he gives is that in this town, unlike most
other towns, the level of the soil-water is diminished by that of the rivers

which flow through it, the banks of the Phone and the Saone being in fact

so porous that their streams may almost be said to run in part subter-

raneously beneath Lyons. In other words, the supposition is that Lyons
escapes cholera either because there is too much surface-water, or because

its height is subject to scarcely any variation. But ingenious as these

several statements are, one cannot help wondering whether it might not be

possible, by similar reasoning, to deprive of all force the very instances on
which Pettenkofer himself relies.

In this country the ground-water theory of cholera has met with no
acceptance, and I believe that observers have failed to find evidence of its

applicabihty to those parts of India where the disease is endemic, and
where such a doctrine appears prima facie to have much to recommend
it. But it is very curious that in the East London epidemic of 1866

one fact was elicited which is strongly in favour of Pettenkofer's views.

In a school at Limehouse there were four hundred pauper children,

not one of whom was attacked with cholera or with diarrhoea. JSTow,

the house had its sole water-supply from the Old Ford reservoirs, by
which, as has been already stated, the disease was being spread, and the

children at all times made free use of the water. A special investigation of

the soil beneath this school brought to light the fact that it stood u]Jon a

thick layer of fine brick-earth and not of gravel, as appeared to be the case

with the streets immediately adjacent.

It must be left to the future to show whether this obseiwation,

and others hke it, can be attributed to accident. For if the question

were merely whether there is a greater liability to cholera on the part of
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those who reside on porous soils, as compared with those who reside on
non-porons soils, independently of any proof of actual exposure to the
contagion of the disease—it would be sufficient to suppose that a permeable
soil facilitates, in one way or another, the diffusion of the contagion, and
favours its entrance into the human body. According to Pettenkofer, the
condition of soil under which cholera is most apt to prevail is that which
occui's when the level of the ground-water has begun to fall after beino-
high. This might perhaps cause noxious matters to be washed into wells
which would at other times be free from them. But a still more likely
cause for the development of an epidemic under such circumstances is that
which has been alluded to at p. 30, namely, the desiccation of contagious
microzymes within the upper layers of the soil, and their subsequent dif-

fusion in the air. I may remark that in 1866 Parkes attributed an
outbreak of cholera in Southampton mainly to an atmospheric effluvium
disengaged from sewage which was constantly being pumped up by a steam
engine, and sent frothing and churning down an open channel for some
eight or nine feet.

Pettenkofer, however, considers that a complicated theory is needed to
explain his facts. He supposes that when human intercourse conveys
cholera from one place to another, that which is given off by a patient, or
carried by an individual not himself susceptible, is, not the cholera-con-
tagion, but what maybe termed a "cholera-germ," which is capable of
generating the contagion when it meets with a certain "material sub-
stratum." An analogy, which he suggests, will make his notion readily
intelligible. It is, he says, conceivable that, if the yeast-fungus were absent
from certain countries, the inhabitants might prepare beverages from grapes,
or apples, or malt, and drink them without any liability to intoxication.
But if someone were to come from a country where the yeast-fungus
was found, and to bring its spores with him upon his clothes or in any
other way, the hitherto harmless liquids might speedily produce an " epi-

demic of drunkenness." Yet the cause of the symptoms would not be
the yeast-fungus, but the alcohol of the fermentation set up by it. So
Pettenkofer imagines that the "cholera-germ," which he symbolizes as x,

acting under certain conditions upon the soil which he terms y, generates
a " cholera poison," which he designates z. He does not limit himself to
the view that this poison is actually a chemical product like alcohol, but
suggests that it may probably consist of " secondary germs " developed,
during the jDutrefaction of organic matters contained in the soil.

ISTageli, who is a staunch supporter of Pettenkofer' s observations, has
more recently suggested what he terms a " diblastic theory," according to
which the union of x and y is supposed to take place within the human body.
He imagines that the soil gives off certain microzymes, which must be
present in the body of everyone who is to afford favourable conditions for

the development of another set of microzymes derived from a pre-existing

case of cholera. This, in other words, is to reduce the " soil "-element in the
aetiology of cholera to the rank of a " predisposing " cause. Niigeli appeals to

cultivation-experiments as affording frequent instances in which the growth
of one kind of fungus in a medium induces in it changes that enable it

subsequently to afford pabulum to another kind of fungus. Or, as he
points out, it is possible that the contagious microzymes of cholera which
enter the body are commonly too few to be able to overcome the resistance
of the living structures, unless the latter has first been weakened by the pre-
vious operation of soil-microzymes.

The advantage of this form of the hypothesis is that it admits of
the direct contagiousness of cholera in certain cases, if the cholera-micro-
zymes happens to be introduced in very large numbers. For it is

VOL. I. 20
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undeniable that cholera sometimes seems to be propagated from indi-

vidual to individual in succession in such a way as to render very
improbable the hypothesis that auy predisposing cause is essential. Take,

for example, the follomng case recorded by Dr Simpson, of York, and cited

by Dr Snow. An agricultural labourer was attacked at Monkton Moor on
December 28th, 1832, at a time when the disease was not known to be
prevailing within thu-ty miles. His wife and some other persons who visited

him were seized on the following day. Presently it was found that his

sister had died of cholera a fortnight previously at Leeds, and that her
wearing apparel had been sent to Monkton in a box which had been opened
by him the evening before he fell ill. During the illness his mother, who
lived in a healthy village five miles off, came to attend him, washed his

linen, and after two days set off to return home, but was attacked on the road
and had to be conveyed to her cottage. Not only did she die, but her
husband and her daughter likewise. Only one other case occurred in the

village. Pettenkofer himself, however, explains such facts as these by sup-

.

posing that the " z,"—the actual cholera poison,—is sometimes carried from
place to place on clothes or in some other way. A few instances have been
recorded in which the disease has apparently been conveyed by articles of

food. Dr Snow mentions that several persons were attacked in the village

of Carisbrook, in the Isle of Wight, after eating some stale cowheels which
had belonged to a man at New^^ort who had died a day or two before. In
future epidemics one may be sure that observers will be on the look-out to

trace the spread of cholera to milk-supply.

There are still to be mentioned certain conditions which seem undoubtedly
to influence the diffusion of cholera, however indirect their operation may
be. Dr Parr laid down a "law of altitude," at least for London, showing
that the incidence of the disease upon the population varied inversely as the
height above the River Thames. This, however, is but an expression of the

fact that on an average persons living at a low level are affected by the

causes of cholera in larger numbers than persons living at a high level.

Sometimes the case is reversed ; thus Lebert says that throughout the

epidemic at Ziirich in 1855 the upper parts of the town suffered more than
the rest. The circumstance that in Europe cholera has never been known
to prevail at an elevation of more than 600 or 800 metres above the sea may
be set down to the absence of the conditions required for its development

;

in other quarters of the world it has raged at altitudes of 2000 to 2500
metres. In temperate climates the summer and the autumn are the seasons

most favourable to it. It often dies out as winter approaches, to reappear

in the following year. But in Russia, in 1830, it withstood extreme degrees

of cold.

The diagnosis of cholera in its well-marked forms is seldom difficult.

Almost the only morbid state which can be mistaken for it is that produced
by the poisonous administration of arsenic. Lebert relates how Louis actually

committed this blunder in regard to the Duke of Choiseul, who killed himself

with arsenic the day after his arrest for the murder of his duchess. At that

time, in the summer of 1847, the disease was not prevailing in Paris. There
is therefore good reason for bearing in mind the possibility that a crafty

person might take advantage of an eijidemic to give jDoison with but little

risk of being suspected.
To distinguish from an ordinaiy diarrhoea the slighter effects of the virus

of cholera is often quite imj)ossible. Under the name clwlera nostras or cholera

'EuropcEa writers describe an affection of which the symptoms are identical

with those of the specific disease (called by them clwlera Asiatica), but
which differs from it in being scarcely ever fatal and in generally occurring
sporadically. A typical instance occurred at Guy's Hospital in 1865, and
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may he found recorded Iby Wilks in the ' Medical Times and Gazette ' for that
year. A blacksmith's hammerer, aged thirty-three, was at work as usual at

7 a.m. on May 25th, when he was suddenly seized with profuse vomiting
and purging. He was admitted collapsed, with cold breath ; he had cramps in

the flanks and in the legs ; the evacuations and the matters vomited had the
appearance of rice-water, consisting of an alkaline liquid, with flocculi floating

in it. He recovered in about twenty-four hours. Dr Wilks is reported to

have said that every year he saw one or two such cases, but seldom so early

in the summer. It is to be observed, however, that at the very time when
this man was attacked, an epidemic of cholera was approaching England.
And utterly improbable as it may seem that an isolated case should spring
up in London several weeks before the commencement of the local epidemics
at Southampton and at Theydon Bois in the autumn of the same year, I do
not think that the possibility of such an occurrence can be denied. At any
rate, so far as I am aware, no case of so-called " English cholera " (attended
with collapse, rice-water stools, and cramps) has been admitted into Guy's
Hospital since 1870; and it is certain that when the first epidemic arose in

1831, Sir Thomas Watson and the elder Dr Babington and many medical
men of experience declared that they had never '' met with the same com-
plaint before." I am therefore disposed to doubt whether it is necessary to
call any disease cholera except that which I am now describing ; and I am sure
that on every ground it is very undesirable to designate attacks of diarrhoea,

in infants or even in adults, "choleraic," whenever they happen to be
attended with symptoms approaching those of collapse.

The prog7iosis is less favourable in children and in old people suffer-

ing from cholera than in adults or in middle-aged persons. The mortality,
which over a whole population generally averages about 50 per cent, or a
little higher, rises among the former classes to 70 or 80 per cent., while
among the latter it may fall to about 40 per cent. The disease is more than
usually fatal when it affects drunkards or those who are already sick or
weakly. In an individual case the degree of collapse is of far more pro-
gnostic importance than the amount of purging.

Treatment.—The preventive measures which should be adopted when a
locality is threatened or actually attacked with an epidemic of cholera were
carefully elaborated by Mr Simon and his colleagues in 1866, and will be
found detailed in his ninth ' Report.' They are generally such as might be
anticipated from what has been already stated with regard to the aetiology of
the disease. Mr Simon also attached great importance to the avoidance of
all such food as is apt to set up diai'rhoea,—half-fermented beer or wine, meat
or game no longer fresh or not completely cooked, stale fish or shellfish,

vegetables or fruit long gathered or badly kept, and the like. He deemed
it unwise to take purgative medicines, except of the mildest kind. And, in
accordance with almost every other observer, he insisted on the necessity at
such seasons of checking looseness of the bowels, however painless and
trivial. Dr Bristowe, I believe, stands alone in maintaining that the diarrhoea
which so commonly prevails when cholera is epidemic is neither more nor
less likely to pass on into that disease whether it is left alone or encouraged
by purgatives ; nor will he allow that, if it is really premonitory of cholera,
it can be arrested by any medicine whatever. Most writers recommend that
it should be treated with opium in considerable doses, and with astringents
such as acetate of lead, nitrate of silver, catechu, or chalk. I think, however,
that it is doubtful whether the physiological action of these drugs upon the
hepatic and the other secretions may not be injurious. In India Dr
Goodeve says that it is usual to give from one to five grains of calomel with
the first two-grain doses of opium ; in my limited experience I have found
a simple alkali with a little ammonia and peppermint effectual in checking
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mucli of tlie diarrlicea occuriing dtiring a cliolera oiitbreat ; "but wlietliei-

tliis treatment Tvoiild siifdce for an attack really premonitory, I Tvonld

not venture to sav. It is, of course admitted on all hands that some cases

come under medical ohservation at a very early period, and yet run on into

cholera in spite of everything that is done to control them.

"When collajise has actually developed itself, the administration of opium

or astringents is believed to be useless, or even worse than useless. The
state of the circulation is now such that absorption is nearly arrested ; and
di-ugs introduced into the stomach in successive doses may, if not vomited,

accumulate there so as to jDroduce inconvenient effects at a later stage,

should reaction happily occur. For the same reason, alcohol must be used

with great caution, if at all. Dr Groodeve says that its admissibihty depends

upon Its effect on the pulse. If a little weak brandy-and-water causes the

pulse to revive ever so little, whereas it falls back or disappears when the

brandy is withheld, there is no harm in continuing to give the stimulant in

small quantity. In any case ether or ammonia may be used, properly

diluted, unless sickness is produced. But Dr G-oodeve finishes his remarks

upon this point by saying that many cases in which there is extreme collapse

come round by themselves, as well as, if not better than, with stimulants.

Ice-cold water may be freely allowed to patients with cholera, not indeed in

such large quantities as their morbid thirst might lead them to swallow,

but bv table spoonfuls or by wineglassfuls at a time. Lebert would also

give effervescing draughts made with carbonate of soda and with lemon
juice; and at the London Hospital in 1866 a "saline lemonade" was

employed with apparent advantage.

There seems to be no objection to administering a dose of morphia

subcutaneously if the cramps are very severe. Or an occasional whiff of

chloroform may be given by inhalation. It may also give relief to rub pui-e

chloroform or turpentine into the painful parts. The burning sensation at

the epigastrium may be alleviated by the local application of cold, or of a

sinapism. The limbs should be kept wi-apped in warm flannels, and hot

bottles should be placed in the bed, but not in contact with the patient's

skin. At the London Hospital, in 1866, baths at a temperature of from 98°

to 104° were employed in about one hundred and thirty of the worst cases,

and with most marked effects. For a few seconds after immersion there

was commonly difficulty of breathing, and sometimes an unpleasant sensa-

tion of heat. But in less than a minute a favourable action generally

became manifest ; the pulse returned, or (if it had been perceptible before),

became fuller and quicker ; the patient became less distressed, ceased to

moan or to shout with pain, and even fell into a quiet slumber. In many
cases recovery appeared to be the direct consequence of the bath ; but in

many more the symptoms afterwards returned.

The experience at the London Hospital seems also to have been rather

favoui-able to the practice of injecting a warm sahne solution into a vein,

when patients are in an apxmrently hopeless condition from cholera collapse -

among fiiteen cases so treated by Mr Little there were four recoveries.

Most writers, on the other hand, speak of this procedru-e as incapable of

producing any pennanent good result, and therefore as deserving to be

abandoned. The immediate effect of an injection is admitted on all hands

to be often most wonderful ; a person speechless, and almost dead, ^may
regain consciousness, sit up, talk, and even joke; and the pulse may
become distinct and full. But in most cases the improvement has been

only temporary ; the symptoms soon return and end fatally even though the

operation may'have been repeated. Still, as Sir Thomas Watson observes,

even such a transitory amendment may sometimes be of great importance,

enabling, for example,' a will to be executed. The fluid used by Mr Little con-

I
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tained sixty grains of chloride of sodium, six grains of chloride of potassium,

three grains of phosphate of soda, twenty grains of carbonate of soda, and
two drachms of pui-e alcohol, to twenty ounces of distilled water. Eighty
ounces were introduced at a time, the temperature heing about 110°, and
from twenty to thirty minutes being occupied in the operation. There
were three cases in which the injection was repeated; one of them ended.

successfully.

When reaction begins, the management of a case of cholera continues

to require great care and caution. A little beef tea or chicken broth may
uow be given in small quantities at intervals, or some light farinaceous

food, such as gruel or arrowroot. Should vomiting continue, it may often

be checked by a dose of opiu.m, or by a blister applied to the epigastrium.

But sometimes it is necessary, for a time, to have recourse to nutrient

enemata. To make up for the loss of salts from the blood, carbonate of

soda and chloride of sodium should be given in moderate quantities. If

the tongue becomes dry and brown, a powder containing two grains of

hydrargyrum cum creta, half a grain of ij)ecacuanha, and two and a half

grains of Dover's powder is said to be very useful, according to the experi-

ence at the London Hospital. When suppression of urine continues during
reaction, the patient should be encouraged to drink freely ; he may have a
drachm of liquor ammonise acetatis, with jS.ve or ten drops of tincture of

digitalis, every two or three hours ; and mustard plasters or cupping glasses

may be applied to the loins.



THE PLAGUE
History—Incubation, onset and symptoms—Diagnosis—Fatality—Treatment—

Anatomy—Conditions oj^ contagion and causes of its decline.

Throughout the middle ages, the English word Plague was applied
indiscriminately to every fatal epidemic disease ; and when the malady now
to he described appeared in the fourteenth century it became known as the
" Black Death." But for the last 200 years the only epidemics comparable
with those of former times have been distinguished as epidemics of fever.

Consequently we can now speak of "the Plague" without ambiguity,
although some writers still prefer the term " Oriental Plague," or
"Levantine Plague." Its prevalence has for very many years been
gradually declining. In the early part of this century there were outbreaks
of it in Malta, at Noja in South Italy, upon the Lower Danube, and in the
Balkan Peninsula, tip to 1844 they were of frequent occurrence in Egypt,
but that country has since been free from them. The disease also vanished
from Syria, and hopes seem to have been entertained that it had become
entirely extinct. But in 1868 it appeared again in Tripoli, on the south
shore of the Mediterranean ; and it is now known to have visited the

highlands of Western Arabia in 1853. There is also reason to believe

that it had never been absent for many years together from parts of

India ; in 1834 an epidemic which occurred in Eajpootana became known
as the " Pali plague," and as recently as 1877 it prevailed at Kumaon, on
the southern slopes of the Himalayas. Between 1863 and 1876 there were
six or seven outbreaks of it in Western Asia ; some in Persian Kurdistan,

others upon the Lower Euphrates. In 1877 it showed itself at Eesht, near
the south-west corner of the Caspian Sea. Many observers believe that

from this place it made its way to the Lower Volga, where it prevailed, in

the district between Astrakhan and Tsaritzin, from October, 1878, to

February or March, 1879, and excited great alarm throughout Eussia,

and in Europe generally.

Course.—I need not give a detailed account of the general symptoms
of the plague, which resemble those of any other severe febrile disease.

Its incubation is believed to be from two to seven days. This is followed

by great malaise and depression, so that the patient sometimes totters like

a drunken man. Intense pyrexia then sets in, which may be accompanied by
violent dehrium, and may rapidly assume a typhoid form. Death not
uncommonly occurs at a very early period, before there have been^any
symptoms characteristic of the malady ; it may be preceded by the develop-

ment of petechisB and large vibices in and beneath the skin ; there may also

be hsematuria, and the vomited matters may be blackened by altered blood.

But i£ life is prolonged to the second or the third day, there commonly
appear one or more huhoes, attended with severe pain and tender-

ness. The seat of this affection may either be the groin (in which case
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glands belonging to the vertical rather than to the horizontal chain are

affected), the armpit, or the neck. According to Liebermeister (in

Ziemssen's ' Handbnch ') a plague bubo is sometimes so small as to be
detected only on careful examination, but it may attain the size of a
hen's egg, or more. Its formatioiT is commonly attended with the
subsidence of the delirium and of the fever, the skin becoming covered with
a profuse sweat, and the pulse falling to 90 or 100. It may ultimately

subside without discharging, but usually it breaks, or is opened by the

surgeon, and gives exit to a mixture of blood and pus, and this may be
followed by a tedious process of suppui'ation, which greatly prolongs the
patient's illness. Another affection which may be associated with the
buboes, but which is less often seen, is of a carbuncular character. It

appears most often upon one of the lower limbs, upon the bu,ttock, or upon
the neck ; sometimes there are no fewer than a dozen carbuncles in the same
case. Bullae and pustules may also appear upon the surface of the skin.

Diagnosis.—It will readily be understood that to distinguish the plague
from other malignant fevers is not always easy, unless the character of a pre-

vailing epidemic has already been determined. Dr Milroy, in 'Reynolds'
System,' cites the remark of Heberden that "on first breaking out, the

disease has never been known to be the plague;" and he says that in

Constantinople or in Cairo, no physician ever ventures to give a name to

an epidemic until a case occurs in which a bubo or a carbuncle is seen.

Moreover, as he goes on to point out, similar local affections are sometimes,
though very rarely, present in other forms of pernicious fever, whether
malarial or contagious. But it is certain that the diagnosis would not have
been left open so long as it often has been, were it not for the reluctance to

admit unpleasant truths which has always contributed so largely to the

spread of every infectious disease. According to Dr Milroy, a special

difficulty has often arisen, during the prevalence of the plague, from the
occurrence of glandular pains and swellings, or of carbuncles, in persons
who remain well enough to follow their occupations, and who speedily get

well under any simple treatment. He himself expresses no opinion as to

whether such cases should be regarded as examples of the plague, and sub-

mitted to an enforced segregation. On the other hand, Liebermeister

speaks of instances, especially when an epidemic is declining, in which the

general symptoms are mild, and which run a favourable course without any
local lesion appearing, so that they may be termed abortive.

Prognosis.—The fatality of the plague exceeds that of all other diseases.

It usually destroys from 70 to 90 per cent, of those whom it attacks ; very
seldom less than 60 per cent. Moreover, it often carries off half the popu-
lation of a town, or of a district, in which it prevails, and it may completely

root out whole families, so that no survivor remains. The " Riley Graves,"

near Eyam, in Derbyshire, still tell of the tragedy that befell two families

in that place during the epidemic of 1666 ; one, that of the Talbots, con-

sisting of seven persons, was utterly eradicated within twenty-five days ; the

other, that of the Hancocks, lost seven out of eight members, the only one
left being the mother. It is, however, probable that no small a part of the

excessive mortality from this disease was due to the fact that instead of

isolating each case at the earliest possible moment, the ancient practice was
to close up every infected house, preventing both ingress and egress, and
confining the sick and the healthy together. Those who were attacked were
often left without any nursing, to take their chance of death or recovery.

Treatment.—There can be no doubt that it is of the first importance to

maintain the patient's strength with plenty of food. He should also be
given alcoholic stimulants, ammonia, ether, and the like. Liebermeister

suggests that quinine in large doses, as an antipyretic, should have a good
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trial. He also recommeiicls tlie use of tlie cold tatli, and says tliat cold
affusion lias ali'eadj been found useful. The buboes sliould be opened early.

Moriid anatomy.—Post-mortem examinations throw little or no light

upon the plague. The viscera are soft and bloodstained, aud the spleen
is more or less enlarged. The serous membranes are ecchymosed. Some
of the internal lymph-glands are enlarged

;
perhaps a chain of swollen glands

extending up from the pelvis along the front of the spine, or a mass lying
in the mediastinum ; their tissue is of a bright red coloiu", or full of points
of suppuration ; and blood may be diffused and extravasated into the sui--

rounding structures.

Contagion.—That the plague is propagated by an infective principle derived
from the bodies of the sick is probably now doubted by no one, although
in former times there were " non-contagionists " with regard to this, as to

every other disease. Liebermeister, indeed, advocates the opinion that its

mode of diffusion is "indirect," and that it is miasmatic-contacjious, rather
than simply contagious; but I fail to discover any sufficient ?jasis for this

suggestion. The statement commonly made that it is inoculable might
be supposed to settle the c^uestion ; but according to Liebermeister the
results of the experiments which have been made in this dii'ection are in
reality far fi-om conclusive. It protects against itself; second attacks
are rare, and when they occur they are generally of diminished severity.

The vii'us seems very often to be conveyed by articles of clothing, wool,
sUt, hair, j^aper, boots, &c. In 1665 the local epidemic at Eyam, in

Derbyshire, so well known by the heroism which it called forth from
the vicar, Mr Mompesson, began with the case of a tailor who had just

received a box of clothes from London (150 miles off), and who was
watching them hanging before the fii-e when he was taken ill ; at that very
time the disease in the metropolis was at its worst. The bedding and the
linen of those who have had the plague are particularly apt to be carriers of

infection to other persons, sometimes after a considerable interval of time.

When epidemics used to occui' in Western Europe, the notion was that it

reached Holland direct fi*om Turkey in bales of cotton or silk, and that
it was brought over to England from Holland in a similar way.

Many collateral cii'cumstances, however, greatly influence the spread of

the disease. It is said to have been especially apt to prevail where the soil

is alluvial and marshy, as for example, along parts of the Mediterranean
coast, and in the basins of great rivers. Wann and damp weather are

favourable to it ; thus in European Turkey it occurred chiefly in the spring
and in the early summer, whereas in Egypt the winter was the chief season
for it. In Nubia and in other countries with a hot diy climate it has
hitherto been unknown. Overcrowding, dirt, and poverty seem greatly to

encourage its development. It affects especially the j)oor; and at Malta in

1813, it was noticed, according to Dr Milroy, to be far less common among
the inhabitants of the upper storeys of the lofty and more airy houses of

Yaletta than among those who lived in the basements. The higher parts of

a district sometimes escape when the lower are infected with the plague

;

thus it is said that the citadel of Cairo and the village of Alem Dag, near
Constantinople, used to remain free, although communications with the
cities below were not interrupted. Whatever weakens the health, including
the dread of the disease, is believed to favour its invasion. Lastly, it

seems less apt to occur in persons over fifty years old than in those who
are younger.

It is greatly to be hoped that the improvement in the hygienic condition
of the inhabitants of Western Europe, which has been going on during the
last two centuries, has been the chief reason why the plague no longer
appears among us, and that Hirsch is wrong in attributing this result
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mainly to the system of quarantine. For it is certain that at the present

day, if the disease were again to travel towards our shores, there would he
extreme difficulty in maintaining that system effectually. Liehermeister

cites in detail the proceedings that were adopted to prevent the extension of

the plague from Noja in Italy in 1815. The town was surrounded by two
deep ditches, a triple military cordon was drawn round it, the soldiers had
orders to shoot down anyone who attempted to pass, and no articles were
allowed to be sent out except letters which had been first dipped in vinegar.

The advantage to be derived from such measures is well illustrated by
instances in which large bodies of persons isolated in the middle of an
infected city have escaped. Thus Dr Aitken says that during an epidemic at

Marseilles a large nunnery was " shut up," with the result that all the
inmates remained free, although there was an infirmary on one side for those

ill of the disease, and a burying-ground on the other aide for those who died

of it. This writer, however, speaks of quarantine as a barbarism and as an
unwarrantable nuisance ; and it is well known that many of the best

Eughsh authorities hold similar opinions. Indeed, the chief reason why our
Grovernment from time to time enforces quarantine regulations in our
possessions in the East and elsewhere, is that if we did not do so, other

countries would at once refuse intercourse with our more exposed ports,

on the mere chance of our becoming a source of danger to them.



EPIZOOTIC DISEASES

(GLANDUBS, ANTHMAX, FOOT-AND-MOUTS DISEASE)

GrLAifDEES : Its Jiistovy and nomenclature—Origin—Acute form—Eruption,

OzcBua, &c.—Pyrexia—Fatality—Chronic form.
Antheas : Nomenclature—The Bacillus—Etiology—Modes of infection—

Varieties : Charhon, Intestinal and Thoracic Anthrax.

Foot aj^d Motjth Disease : in Cattle—in Man.

There are three epizootic maladies, Grlanders, Anthrax, and the Poot-and
Mouth Disease, which sometimes pass from animals to man. These may
conveniently be described in succession.

Glajtdees.—From an early period in the present century it has been
known that those whose occupation brings them into contact with horses

sometimes become affected with a disease to which these animals are liable.

The disease in question was described as far back as the fourth century a.d.

under the name of fj.d\is or malleus. In England, winters on veterinary

medicine have been accustomed to break it up into two affections, " glan-

ders " and " farcy," the foiTaer of which is characterised by a morbid state

of the nasal mucous membrane, the latter by the formation of nodules and
abscesses in and beneath the -skin, and by indolent inflammation of the
lymph-glands and lymphatics, attended with swellings (or, as they are termed,
' farcy buds ") at the valves. But it is now acknowledged that these are

only varieties of a single malady, and it is to be hoped they will hereafter

receive a single name. The first case in the human subject of which the

natiu'e was correctly interj)reted in this country, occurred in 1821 to Mr
Muscroft, of Pontefract. In 1830 Dr Elliotson drew the attention of the

Eoyal Medical and Chirurgical Society to the disease, and at a later period he
proposed to call it JEquinia. But the term glanders seems to be preferable

;

according to Virchow its derivation is from the Latin morius glandxdosus,

the equivalent Grerman word Druse being in fact still in use for one of the

varied foiins of the malady.
Contagion.—As a rule, the virus of glanders is directly introduced into

a wound or sore, or fi.ssure in the skin, especially of the face or of one of the

hands. A horse-slaughterer who died in Guy's Hospital in 1866 appeared
to have poisoned a slight cut on the lip which had been made by a barber
in shaving him. Injuries to the hand in skinning dead horses, or in dis-

secting them, have sometimes been the starting-ijoint of the disease. It

has also been transmitted by a bite from a glandered animal, probably
through the saliva. Or a diseased horse in sneezing, may propel a drop of

muco-purulent secretion from its nose directly into the eye, or the nose, or

the open mouth of anyone standing near it. The contagion remains active

in a dried state for a long time, for horses in a particular stable have
been attacked manv months after the occui'rence of a case. Thus, nothing
is more likely than that it should sometimes be deposited upon the straw in

a stall, and that a groom, or anyone else sleeping upon the straw afterwards.
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shoiild disturb the dried particles and cause them to float off into the air

so as to infect him with the disease. However, the Messrs Gramgee in Dr
Keynolds' ' System,' express doubts on this point.

According to Bollinger, who describes glanders in Ziemssen's ' Hand-
buch,' it may be communicated by eating the flesh of a glandered

animal, at least in a raw state ; he says that lions in menageries often

become diseased in this way. Decroix, indeed, is stated to have repeatedly

fed upon such flesh uncooked, without injury. But it must be borne in

mind that in all probability comparatively few persons are susceptible of

the virus of glanders. At any rate the disease in man has always been ex-

ceedingly rare, even in countries in which (as in France during the first

half of this century) it has committed the most terrible ravages among
horses. When it affects human beings, it is capable of spreading from one
individual to another. Dr Elliotson mentions in the * Lancet ' for 1838 that

a laundress who washed the clothes of one of his patients conti'acted it. In
at least one case infection has taken place through a cut received in

examining the body of a person who had died of it. It is also inocu-

lable from man to the the lower animals, and goats and rabbits are

said by Bollinger to be the most suitable subjects for such experiments.

Oxen are stated not to be susceptible of it. It may occur in all other

kinds of domesticated animals, but next to horses, it is especially apt

to affect asses and mules. It is seen in hot as well as in cold climates.

A point of some importance is that grooms and other persons who have to

do with horses are sometimes attacked with glanders when they are not

aware that any of their animals have been diseased. Bollinger seems to

have satisfactorily explained this, by showing that in the horse glanders

sometimes fails to present its more characteristic symptoms and attacks the

lungs and the air passages only.

In man the disease occurs in two forms, of which one is termed acute

and the other chronic.

1. In acute glanders the patient is first attacked with malaise, headache,

and pains in the limbs. There is often no initial rigor, and for a time

there may be no marked pyrexia. However, at this stage the disease is

generally mistaken for acute rheumatism or for enteric fever. But if a

wound or scratch has been infected with the virus, the part commonly
becomes red, swollen, and very painful ; and an erysipelatoid inflammation

may diffuse itself over a wide area, affecting, for example, the whole side of

the face, or the hand, and part of the forearm. In such cases the diagnosis

generally inclines towards septicaemia or pyaemia from a poisoned wound.
In other instances, as in that of a man who died in Guy's Hospital in 1863,

the first complaint is of pain in the side with dyspnoea, so that acute pleuro-

pneumonia is suspected.

Presently symptoms appear which to an experienced eye reveal the

nature of the disease, and which, indeed, correspond fairly well with those

which characterise it in horses.

One of these is a cutaneous eruption. Upon the surface of the limbs and
of the body there arise papules, which rapidly pass into flat vesicles and then

into bullae or pustules, attaining the size of peas or even of sixpenny-pieces.

They become depressed in the centre, and rupture, allowing a thin purulent

fluid to escape, which is often blood-stained. With regard to their histo-

logy, von Wyss has ascertained that the papulation begins as a local inflam-

matory change in the papillary layer of the cutis. When an incision is

made through a pustule after the patient's death, its floor is found to con-

sist of an ashen-grey, infiltrated layer. The eruption sometimes appears

within twenty-four or forty-eight hours after the patient is first taken ill,

sometimes not for a week, or even longer. It is, I believe, quite characteristic



316 ACUTE GLANDEES

of glanders, althougli it might be mistaken at an early stage for smallpox

or cticken-pox, and perhaps later on for pemphigus. Grenerally there is

mixed with it an affection which may he taken as the representative of .

" farcy " in horses. This consists in the fonnation of hard painful lumps or

swellings in the subcutaneous tissues and muscles ; they more or less rapidly

supj)urate, and if they are incised they may ulcerate, so as to expose tendons

or bones beneath. It is curious, however, that in most cases the lymph-
glands fail to become enlarged. The most marked instance to the contraiy

that I have met with is one recorded by Travers in his work on ' Consti-

tutional Iiiitation.' Not only was there suppuration of the glands of the arm
originally affected, but those at each angle of the lower jaw and in the

groia are also said to hare been swollen. The joints in glanders not infre-

quently become inflamed, and pus is effused into them.

Ozcena.—The other characteristic symptom is an affection of the mucous
membrane of the nose and of adjacent parts, representing what in horses is

teimed " glanders " in the narrower meaning of the term. First a thin

whitish mucus runs from one or both nostrils ; afterwards it becomes puru-

lent, blood-stained, and foetid. The nose itself now becomes swollen, red,

and veiy painful, and inflammation may spread from it towards the fore-

head or over the cheeks. If an oj^portunity arises of examining the parts

after death, the lining of the nasal passages is found to be ulcerated, and
the septu.m may even be necrosed. It is to be observed that in the human
subject a discharge from the nose is by no means always present in

glanders ; according to Hauff it was observed in only thirty out of seventy

cases which he collected. It is often not an early symptom, but appears

in the second or the third week. Thus, during the first few days of a
doubtful case, the fact that the nose is healthy must never be supposed to

be of diasrnostic significance.

Other mucous membranes are also affected. The conjunctivse may be
severely inflamed, and the eyelids may become greatly swollen. Virchow
relates a case which came under von G-raef as one of acute exophthal-

mos, and its real nature was not suspected until after the autopsy.

Sores may form in the mouth, and the gums may become spongy. The
phaiynx and the palate may ulcerate or become covered with a kind of false

membrane. Sometimes ulcers form in the larynx, producing hoarseness,

and an cedematous laryngitis may set in, so that tracheotomy may be
required. Symptoms of bronchial or of intestinal catarrh may be present.

Pustules and sores, which might easily be supposed to be chancrous, are

said by Yirchow to occur on the glans ])enis.

The general condition of the patient becomes worse from day to day.

The pulse is generally much accelerated, but sometimes it remains slow.

The temperature rises irregularly until it may reach 104°. The tongue
becomes dry and brown. Albumen apj^ears in the urine, and sometimes
leucin and tp'osin. Delirium and sleeplessness pass iuto stupor and coma.
Fiually there are s}Tnptoms of collapse, with involuntary escape of the urine

and faeces. Death usually occurs towards the end of the second, or in the

third week. Sometimes the disease has ended fatally within a week,

or even in three or foiu* days, sometimes not for four weeks. Bollinger

.gives one case of recovery among thirty-eight which he collected. All that

can be done in the way of treatment is to sustain the patient's strength
with quinine, tincture of iron, nourishing food, and stimulants.

2. Chronic glanders is much more insidious. It is often characterised

by the formation of intractable ulcers with thick livid edges. In the
museum of Guy's Hospital we have two models of such ulcers, the part
affected being in one case the back of the hand, while in the other case there
are separate sores upon the forehead, the lobule of the ear, and the side of
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tlie face. In other instances, abscesses form about the joints and give rise

to fistulous sores ; or inflammatory swellings appear on the limbs, beneath
the skin, or in the muscles. Or, again, there may be an eruption of pustules

like those which are seen in acute glanders, but more slowly developed.

The nose often remains free, but sometimes there is an erysipelatoid redness
of the skin or a foetid purulent discharge from the mucous surface, beginnings

jDerhaps after two or three months have passed. Bollinger says that the root

of the nose may even become gangrenous. The nostrils are often blocked
with dark-coloured crusts. Such an affection is very apt to be regarded as

syphilitic, or to be classed under the vague head of ozoena. It is of great
importance to remember that the diagnosis may be cleared up by inoculating

a goat or a rabbit with some of the discharge. This practice was adopted
in some of the earliest cases of glanders that are known to have been
observed in this country, those which were recorded by Travers. Bol-
linger gives details of two such experiments which he performed with
matter taken from horses ; the inoculated animals, which lived two or three
months, showed characteristic symptoms and lesions. In a case that
occurred at Guy's Hospital in 1866, -Poland introduced pus from the patient's

face beneath the skin of the shoulder and set up pustules there, but I do
not suppose that this result was of any diagnostic significance. Virchow
mentions that at Wiirzburg a man was for six months in the hospital on
account of refractory sores upon the limbs. At the autopsy lesions charac-

teristic of glanders were discovered. It was not then known that the
disease existed in the town or in the neighbourhood, but inquiries were set

on foot and led to the discovery of an epizootic prevailing over a wide area
among the horses used for towing barges on the Main. In some cases the
chief symptoms of chronic glanders are cough with sanguineous expectora-

tion, hoarseness, j)yrexia, and emaciation, so that phthisis may be suspected.

The average duration of chronic glanders was found by Bollinger to be
four months ; sometimes it was not more than two or three months. It may
end by passing into the acute form of the disease. Among thirty-four

cases which Bollinger collected from various sources, including many of

slight severity, there wei'e seventeen recoveries.

As might have been anticipated, the convalescence is generally very slow
and is sometimes incomplete. He was himself acquainted with a veterinary

surgeon who, at the end of eleven years, was still cachectic and was
troubled with cough and other symptoms due to the presence of cicatrices

in the larynx and in the nose. But he says that some patients, after a
severe illness lasting for months, get quickly well and regain the flesh that

they have lost.

He thinks that carbolic acid and iodide of potassium are the internal

medicines most likely to be useful ; the Messrs. Gamgee sj)eak of arsenic in

combination vnth strychnia as having sometimes exerted a remarkable influ-

ence. Ulceration of the interior of the nose should be treated with injec-

tions of creasote water, or a solution of carbolic acid, and the aj)plication

of nitrate of silver, or tincture of iodine may be of service.

Pcdhology.—It does not appear that the contagion of glanders has yet

been traced satisfactorily to any form of microzyme. Some observers have
spoken of the presence of bacteria, but Bollinger says that he failed to find

such organisms in veiy careful examinations of the fresh blood of glandered

animals and of fresh nodules from their bodies. He cites Gerlach as having
stated that the virus is not destroyed by putrefaction.

Many of the internal lesions which are found in cases of glanders in man
appear to be the result of pyaemia or septicaemia, which often arises

secondarily, just as it does in erysipelas ; but nodules and more or less exten-

sive patches of catarrhal pneumonia, which have no pysemic characters, are
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a,lso seen. Vircliow placed glanders, in association witli syphilis and lupus,

among tlie "granulation tumours." But he himself states that in the

human subject the process concerned in the formation of the pustules and
abscesses has little to distinguish it from a simple inflammation. In animals

both he and Bollinger describe the affection of the nasal mucous membrane
as beginning with the development of minute miliary papules, and in the

lungs they speak of nodules of various sizes, some almost exactly like

tubercles, others as large as peas or even as walnuts. In man, Vir-

chow says that on careful examination characteristic small yellow bodies

may be seen in the mucous membrane of the nose, of the frontal sinuses, and
even of the larynx and of the trachea. In von Graefe's case he detected

them in the choroid of the eye. Von Wyss has since observed them in the

gastric mucous membrane. It is interesting to find in one of Elliotson's .

cases, recorded in the ' Med.-Chir. Trans.' for 1833, a description of similar

appearances. " On cutting into the various tumefactions on the head,

trunk, and extremities, they were found to be full of pus, underneath which,

in many, a number of small white granules were seen, and others, in

several instances, were closely attached to the periosteum and perichon-

drium. The frontal sinuses contained a jelly-like mucus, and a number of

similar granules, and on the septum narium was one ulcer exactly like those

1 have seen in the nostrils of glandered horses, and upon it lay a cluster

of granules. Two of these large white circular elevations were found imme-
diately below the sacculi laryngis ; Mr Touatt, who was present, called them
true glandrous chancres. About an inch below the valve of the colon, for

three inches in extent, ujjon the whole of the surface were white granules

exactly like those in other parts."

In a case which occurred at the Middlesex Hospital in 1872, and which
is recorded in the * Med. Times and Gaz.' for that year, Dr Coupland dis-

covered an acute inflammation of the spinal cord. He mentions that in

another case large parts of the brain were found to be softened.

Antheax.—It seems probable that the name of Anthrax, which has

hitherto been used as a synonym for carbuncle, will in the future be reserved

for a very different disease which human beings derive by infection from
one that is epidemic in cattle, horses, sheep, and other herbivorous animals.

This disease has until lately been very imperfectly understood in England,

and has generally been termed Malignant Pustule or Charhon, the latter being

the French designation for the epizootic malady. The Germans call it,

whether in animals or in man, Mihbrand. But certain forms of it have

also, in all European countries, been commonly known under the name of

Anthrax, and others have been described as Anthracoid.

In different kinds of animals the symptoms of infection by the specific

virus of anthrax differ considerably. But, according to Bollinger, three

principal varieties may be recognised

:

1. Sometimes the animal (generally an ox or a sheep) becomes convulsed

and insensible, with rapid breathing, and dies at the end of some hours, or

even in a few minutes.

2. Other cases are characterised mainly by pyrexia, which is often

remarkably remittent in type. Clonic spasms of the limbs are also observed.

The fseces may contain a large quantity of blood.

3. In yet other cases the most marked feature is the formation of

brawny inflammatory swellings in and beneath the skin of the neck, chest,

abdomen, or any other part, which may lead to extensive sloughing and
ulceration.

Obviously only the last of these varieties would naturally be termed
anthrax. But it is on every ground very desirable that a single name should
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"be given to them all. Indeed, although pathologists until lately regarded the
more rapidly fatal cases as examples of a specific fever without localisation,

it is now known that there always is in reality a local lesion in some part of

the body. Yery often this consists of an infiltration of gelatinous exudation
and blood into the connective tissue of the abdomen and of the chest. Or
there may be an acute inflammatory swelling of the tongue, or of the sub-
mucous tissue of the pharynx, or of the lining membrane of some part of'

the intestine. We shall presently see that all these forms of the disease are
also met with in men. It is to be observed that anthrax is by no means
always fatal to animals ; the average mortality in horned cattle and in
horses is said to be 70 per cent. In cattle a very characteristic lesion is an
enlargement of the spleen, which is from two to five times its normal size,

and which is also softened and of a black colour.

The proof of the identify of the various forms of anthrax lies in the
fact that they are all caused by a single microzyme, which is now commonly
known as the Bacillus anthracis. This organism was discovered inde-
pendently by two Grerman observers—by Pollender in 1849, by Brauell in

1867. But Davaine was the first who, in 1863, maintained that the conta-
gion of the disease lay in these bodies, which on account of their being
motionless he distinguished under the name of hacteridia, from the common
mobile bacteria of putrefaction. They consist of straight or slightly-

bent rods, measuring 0"007—0'012 mm. in length. Frisch and Dr Cossar
Ewart have under certain circumstances observed independent movements
in them. By Cohn they have been classified as belonging to a form of
bacillus, which he terms B. anthracis, though he observes that it is almost
exactly like the B. siibtilis which constitutes the butyric acid ferment.

"The rods sometimes cohere together at their extremities, and Koch and
Ewart have described them, when cultivated in aqueous humour, as growing
into long filaments, in the interior of which bright granules appear. To
these granules great importance has been attached, it being supposed that

they are spores of the bacillus, far more capable of resisting heat and
desiccation than the adult microzyme, and retaining for an indefinite length
of time the power of development into it. Such a view is, however, rejected

by NJigeli, who maintains that bacilli, like bacteria, multiply only by fission.

The (utiology of anthrax, as it occurs in cattle and horses and sheep, is of

great interest, and seems to have important bearings upon the class of

human diseases which are known as miasmatic-contagious, and of which it

seems to be a representative.

In the first place, it is readily inoculable from one animal to another.

Inoculations are frequently practised by veterinarians and by pathologists

for diagnostic purposes. There is reason to believe that the virus is not
infrequently introduced by the stings of insects. Bollinger took gadflies

from the body of an ox that had died of anthrax, and found by direct

experiment that the contents of the stomach and intestines of these flies were
capable of conveying the disease to rabbits. He even thinks that droppings
from flies upon the skin of an animal may sufiice to communicate it.

Another way in which it is sometimes given to sheep is by the bite of a dog
that has been just feeding upon infected flesh.

On the other hand, there seems to be no proof that emanations from the

bodies of living animals affected with anthrax pass into the air and infect

other animals through the lungs. Like enteric fever and cholera in man it

appears not to be directly contagious. Yet the virus of the disease is said

by Bollinger sometimes to cling to stable utensils, harness, straw, or hay.

He mentions a local outbreak which he carefully investigated at "Weriken,

and in which for four years the cattle in two sheds of the same proprietor

were decimated by anthrax, while it did not affect those in other buildings,
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some of wTiicli actually lay between tlie two that yielded so many cases. An
analogy for tMs occuiTence may be found in those local house-epidemics of

Enteric fever in which the vims seems to go on multiplying itself in or near

a particular water-closet, so as to affect a number of persons in succession,

sometimes at long intervals of time.

Anthrax also resembles the miasmatic-contagious diseases of man in

being often spread in ways still more indirect. It prevails especially among
animals pastured upon damp soils containing much, humus, as for instance,

upon peat-bogs, and near the borders of lakes or rivers that have over-

flowed. And it is most frequent during the hot months of the year, par-

ticularly in August and September. There often seems to be a connection

between it and ague ; but this is only a coincidence, for in other districts

the two affections occur quite independently of one another.

Buhl has accordingly included anthrax among the diseases to which he
applies his " ground-water " theoiy ; and he states that among the horses
belonging to a large stud kept near Donauworth the disease, which had
been raging for a long time, ceased as soon as a system of drainage was
carried out. But Bollinger argues that the reason why its prevalence is

affected by dampness of soil is, in reality, that ground containing moisture
affords conditions favourable for the multiplication of the Bacillus anthracis

which he supposes to be capable of maintaining an independent existence

under such circumstances. Some observers have even thought that this

organism may sometimes appear without having been derived from a
previous case of anthrax. Buchner has recently asserted that, by a
very arduous series of experiments, he converted a bacillus which is

found in infusion of hay into an organism capable of producing in animals
an infective disease identical with anthrax, and he asserts that to turn the
anthrax-bacillus into a hay-bacillus is comparatively easy.* This is equiva-

lent to saying that the malady may sometimes be purely miasmatic. But
Bollinger maintains that this is never the case. He believes that the

specific bacilli of anthrax exist in the soil, or in water, only when they have
been introduced from a previous case. They may be either derived from
the excreta of diseased animals, or from their dead bodies, buried as they
often are in the fields, or even left to decay among the brambles and nettles.

The same view has been strongly upheld by Nicolai, to whose work I have
not been able to refer ; and Oemler and Leinhardt are said to have recorded

instances in which " enzootics " of anthrax have ceased when stringent

rules for the disposal of all dead animals were enforced. Probably some of

the bacilli undergo desiccation, are suspended in the air, and inhaled into

the lungs ; others pass into drinking water, and thus reach the stomach.

With regard to the geograjyJiical distribution of anthrax, the parts of

Europe in which it is most common are said to be Poland, Hungary, the

countries on the Lower Danube, Prussian Saxony, and certain departments

of France. It is very prevalent in Siberia and in the western part of Asia.

It occurs not only in domesticated animals, but also in deer, reindeer,

buffaloes, and even elephants. It also affects swine. It is easily inoculable

upon rabbits and guinea-pigs. Carnivorous animals are much less suscep-

tible of it ; but cats are more so than dogs.

Infection.—Shepherds, farm-labourers, and other persons who come into

contact with living animals affected with anthrax seem seldom, or never, to

take the disease by mere contagion. But veterinary surgeons may be infected

in performing vensesection, and slaughterers in killing or in skinning ; the

* [There is good reason to disbelieve tliis alleged transformation of the bacillus of bay
into a septic bacillus. See Prof. Klein's Report to the Local Government Board, " On the
Relation of Pathogenic to Septic Bacteria, as illustrated by Anthrax Cultivations."

(Bluebook for 1882).—Ed.]



CONVEYANCE BY BIDES, WOOL, ETC. YAEIETIES 321

probability is that a slight abrasion or scratch upon the skin then becomes
directly inoculated with the virus.

Another way in which anthrax may arise in man is as the result of

eating the flesh of an infected animal. Leube, of Jena, has recorded an
instance in which the imperfectly cooked liver of a diseased goat conveyed
it. Thus the human gastric juice seems not necessarily to destroy the virus,

as has been found to be the case with the gastric juice of carnivorous animals
such as the dog. Thorough cooking probably removes all danger, but
there still i-emains the risk of injury to the butcher, and to those who are
concerned in preparing such meat for the table ; and this is sufficient

reason why the use of it, as food, should be prohibited. According to

Hen singer the disease may even be conveyed by milk or by butter.

But by far the most important cause of anthrax in man is infection

f7'om the dried sJcins or hair of diseased animals. In this way it is brought
straight from Asia or perhaps from South America to English workmen.

At Gruy's Hospital cases ai'e of not infrequent occurrence among the
men engaged in the Bermondsey leather trade, and especially among those
employed at a particular wharf on the river-side where foreign hides are
unshipped. Broca years ago remarked how often anthrax was set up
by carrying skins upon the shoulders. It is remarkable that the danger
appeal's to be greater when the hides are first brought ashore than after-

wards.
The same thing has been observed at Bradford, where a peculiar

Woolsorteo's' Disease has for many years prevailed, and this has recently
been shown to be identical with anthrax. The source of infection in that
case is chiefly " Van mohair," a material which contains much putrid matter
and many " fallen fleeces," torn off the bodies of dead animals. Dr Bell,

who gave an excellent account of the affection in the ' Lancet ' for 1880,
remarked that the men who are attacked are chiefly the " bagmen," —that
is, those who open the bags in which the hair is packed, shake it out, and
sort it into different qualities. The reason is, no doubt, that the virus
is in a dried state, and that as soon as it is disturbed it diffuses itself in the
air and is inhaled into the lungs. Perhaps it may actually have multiplied
itself during the transmission of the bags from Asia Minor ; for, according
to Dr Bell, the hairs are not known to communicate disease to persons
who handle them in the country where they are grown. Indeed, no form of
anthrax so severe as the Woolsorters' Disease had hitherto been described as
occurring in man. The work of sorting is said to be free from danger, if

the contents of the bags are first washed or even moistened with water.*
Other occupations which sometimes lead to infection with anthrax

are the picking of Russian horsehair (as reported by Dr Eussell, of Grlasgow,
in 1879), paper-making, and the manufacture of coarse woollen hats.

Varieties of Anthrax.—There are several forms of this disease in man.
1. The most common form is that which has long been known as

Malignant Pustule or Gharhon. This consists in the formation of a
vesicle, seated upon a more or less brawny base. Being usually produced
by the inoculation of a scratch or slight sore, it occurs chiefly on the face,

the neck, the arms, or some other exposed surface. There is first a period
of incubation, lasting generally some days, but sometimes only a few
hours. A slight pricking or burning sensation is then felt, which often
leads the patient to think that he has just been stung by an insect. A
papule quickly appears, and soon passes into a transparent vesicle which
may reach a considerable size. This ruptures and dries up into a

* [See Reports to the Local Government Board by Mr John Spear ; ' On Wootsorters'
Disease,' 1880, and ' On Anthrax among persons engaged in the London Hide and Skin
Trades,' 1883 .—Ed.]
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dark-coloured sca"b. Eoiind it tliere sometimes arise smaller vesicles

arranged m a ring. Meanwhile the base of the vesicle becomes indurated,

and a red or purple areola is developed round it. A brawny oedema quickly

spreads over the adjacent parts, affecting perhaps the whole of one arm, or

of one side of the neck. Sometimes inflammation of lymphatic vessels

occurs, and the corresponding glands become swollen.

During the early part of this morbid process the health remains un-
affected. The patient may continue at his work, and at the most complains

of slight malaise and of febrile disturbance. But after about forty-eight

hours severe pyrexia often sets in, with delirium, prostration, diarrhoea,

sweating, and acute pains in the limbs ; and death, preceded by a state of

collapse, may occur between the fifth and the eighth days. In one case

which occurred at Gruy's Hospital, the original vesicle had been situated

an inch and a half behind the left angle of the lower jaw, and respi-

ration became so difficult towards the last that recourse was had to

tracheotomy. I made an autopsy and found that brawny infiltration had
extended deeply to the fauces, so that the entrance of the larynx and its

interior were greatly swollen. In other instances the immediate cause of

death is septicaemia or pyaemia. Or there may be coexistent anthrax of

the intestine, or of the lungs.

So far as I know, the only disease liable to be mistaken for anthrax
affecting the skin is that which, occurring on the face, has been especially

noticed by Sir James Paget under the name of facial carhuncle. It presents

no definite vesicle or central scab ; and in the instances which I have seen, the

veins of the face have been found obviously plugged with puriform thrombi,

which has not been the case in anthrax.

It must, however, be added that Bollinger and other writers described,

under the name of anthrax-oedema, a modification of the affection, in which
there is neither vesicle nor eschar, but only a pale yellowish or greenish

swelling of the subcutaneous tissues. The eyelids are the most frequent

seat of this variety.

The recognition of the ordinary external form of anthrax is of extreme
importance, because surgical treatment at an early stage is capable of

arresting its progress. The disease is not, indeed, necessarily fatal, even
when left to itself. Sometimes the central part of the swelling sloughs out,

the surrounding induration subsides, and an ulcer is left which more or less

quickly heals. I do not know that any statistics exist as to the proportion

of cases in which such a spontaneous ciu'e has resulted; but it is perhaps
worthy of mention that among nine instances recorded in 1863 by Dr
"William Budd, of Clifton, eight ended fatally. On the Continent it has long

been the practice to destroy the local lesfion as soon as it is brought under the

eye of a surgeon. Bollinger cites the experience of two observers who lost

only thirteen cases out of one hundred and forty-two ; another had still

greater success, since among two hundi-ed and nine patients all but eleven

recovered. In 1878, my colleague, Mr Davies-Colley, recorded in the
' British Medical Journal ' two cases, in each of which recovery took place

after excision of the entire mass of indurated tissue, with the application of

chloride of zinc paste to the wound. Contrasting with these is a case which
was left alone, and which ended fatally. Several other successful cases

have occurred at Ouy's Hospital since that time. These have been recorded,

together with an analysis of the Gruy's Hospital cases by the samewi'iler, in

the ' Med.-Chir. Trans.,' vol. Ixv, 1882. The rapidity with which the sur-

rounding oedema subsides after the operation is often very striking. It

may be effectual even when the case is at an advanced stage, and when
severe general symptoms are present. But under such circumstances
quinine should be given in large doses, and the patient's strength must be
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kept up witli nourishing food and with stimulants. Carbolic acid should

also be administered internally, for Bollinger says its therapeutical value in

the lower animals when affected with anthrax has been proved beyond
doubt.

2. Another form of anthrax affects the gastro-intestinal mucous mem-
brane. This has been recognised only within the last few years, and chiefly

by German pathologists and physicians. It is sometimes associated with an
external malignant pustule : a case in point, in which Dx Goodhart made
an autopsy, occurred at Guy's Hospital in 1877. Otherwise its symptoms
seem to be obscure, so that a correct diagnosis is not likely to be made
during life unless the patient is known to have been exposed in some way to

the virus of the disease. However, Bollinger, in Ziemssen's * Handbuch,'
gives the following account of the symptoms : The patient first complains

of malaise, loss of appetite, pains in the limbs, giddiness, and headache.

Then vomiting may set in, and a more or less severe diarrhoea, the

evacuations often containing blood. There may be pain in the abdomen,
which becomes somewhat tumid. Dyspnoea and lividity appear, with rest-

lessness, and with excitement or stupor. Epileptiform convulsions may
occur, the upper limbs may be affected with tetanic spasms, there may be
opisthotonos, and the pupils may be widely dilated. The pyrexia is but
slight, and death is preceded by extreme collapse. The duration of the

disease is usually from two to seven days, but sometimes it is scarcely

twenty-four hours.

On post-mortem examination the abdominal cavity is found to contain a

moderate quantity of serous fluid which is often bloodstained. The lining

membrane of the stomach and intestines shows patches of swelling, generally

of the size of lentils or coffee beans, but sometimes one or two inches in

diameter. These on section are seen to consist of a pink fleshy infiltration

of the mucous and submucous tissues, so that the valvules conniventes and
other ridges appear firm and prominent ; the surface of the affected parts is

more or less excoriated and discoloured or covered with an adherent layer of

extravasated blood. There are also spots of ecchymosis on both the serous

and the mucous aspect of the gastro-intestinal tract. The mesenteric and the

lumbar lymph-glands are often greatly enlarged, and of a dark red colour.

The mesentery may form a large brawny swelling, and the connective tissue

in front of the spine may be infiltrated in a similar manner. The spleen is

softened to a pulp, but it is not generally much enlarged.

Hitherto, so far as I am aware, no instance of recovery from intestinal

anthrax has been recorded. Leube, however, has related a case in which
the lower lip, the inside of the cheek, and the hard palate presented

indurated patches of a bluish-red colour: epistaxis and hsematuria appeared,

but the malady ended favourably in about a fortnight. The patient,

whose name was Schmidt, took fifteen grains of carbolic acid and thirty

grains of quinine each day, and the patches in the mouth were cauterised

three times daily with carbolic acid. But I must confess to a doubt whether
the diagnosis of anthrax was established beyond question. Schmidt had
been admitted five weeks before with pyrexia, which proved to be due to

latent tuberculosis ; and for one night he was placed upon a mattress on
which a patient with anthrax, named Werner, had been lying for twenty-

four hours about three days previously. As so long an incubation as five

weeks could hardly be supposed to have occurred, Leube suggests that the

virus was perhaps taken up by, and remained for a time attached to, some
article of property which Schmidt is not unlikely to have hidden in his bed
during that first night, and which may thus have come directly into contact

with dried stains of the bloody fluid that had been expectorated by Werner.
It is said, indeed, that the microscopical examination of the blood in
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Schmidt's case proved that he really was suffering from anthrax ; hut to

this question I shall allude fui-ther on.

3. A third form of anthrax affects mainly the thoracic viscera. It has

hitherto been recognised chiefly among the woolsorters of Bradford. After

Dr Bell, of that town, had drawn attention to it, Mr Spear and Dr G-reen-

field investigated it for the Local G-overnment Board. Dr Greenfield's

description of it is briefly as follows:—The earhest symptoms are great

prostration and a sense of oppression of breathing. Shivering seldom

occurs. The respiration is not much accelerated, but it i^ laboured and
difficult, with a feeling of pressure or constriction. There may be more or

less abundant bloody expectoration, or none at all. Auscultation seldom

reveals anything more than slight rhonchus. The face is sometimes con-

gested, sometimes pale, with a slight cyanotic tint. The extremities are

cold and bluish ; even in the axilla the temperature may be subnormal ; but

in the rectum the thermometer may rise to 102° or 103°. The j)ulse is rapid

and weak and sometimes irregular. There may be nausea and vomitiag,

but not generally diarrhcea. In many cases the appetite remains good and
digestion seems to be unimpaired. There is sometimes a sort of hysterical

condition, or a state of mental anxiety and depression ; but other patients

have been so unconscious of danger as to refuse to send for medical advice

until the last few hours of life, or have even attempted to work. Death may
be preceded by delirium, convulsions, or coma, or the mind may be clear to

the last, and the end come suddenly and unexjoectedly. One of Dr Bell's

patients lived only seventeen hours after he was first taken ill. Many cases

have terminated fatally in from three to five days. Dr Bell says that those

who stirvive for a week generally recover.

The post-nwvtem appearances vary considerably. Decomposition appears

to be somewhat rapid. The lung tissue may either be congested or quite

natural. There may be bloodstained secretion in the bronchial tubes, and
their mucous membrane may be ecchymosed. Sometimes the pleurae contain

a pint or two of fluid, and the lungs are partially collapsed in consequence.

There is often bloodstained serous or gelatinous infiltration of the medias-

tinal tissues, and the bronchial glands are swollen, softened, and ecchymosed.

The pericardium may be marked with hsemorrhages, and may contain a

bloodstained fluid ; or a large quantity of blood may be jDOured out between it

and the sternum. Sometimes the pharynx and the adjacent tissues are infil-

trated or ecchymosed. There may also be ecchymoses in the pia mater, in

the kidneys, and elsewhere. It is remarkable that the spleen is hardly, if

at all, softened. In prolonged cases hsemorrhagic infarctions may be found

in the luugs, attended with slight pleurisy ; or there may be patches of

bronclio-pneumonia.

Obviously there may sometimes be considerable difficulty in distinguish-

ing, by clinical evidence alone, this form of anthrax from a severe attack

of ordinary pulmonaiy inflammation. Indeed, until recently fatal cases of

the Woolsorters' Disease at Bradford were commonly registered under the

head of Pneumonia, Bronchitis, or Congestion of the Lungs. And on the

other hand, it can hardly be doubted, as Dr Bell suggests, that a similar

affection will hereafter be found to occur in many towns where carpet and

blanket wools, dry hairs or furs, are used for manufacturing purposes.

Certain points in regard to the distribution of the bacilli in animals or

men affected with anthrax have still to be mentioned. They have an im-

portant bearing upon the theory of infective maladies ia general, because

they illustrate what is perhaps a universal law, namely that the microzynies

of contagion multiply locally before they infect the blood to any considerable

extent. In the ordiuary form of the disease affecting the skin, the bacilli
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may be found, according to Davaine, about the second or the third day, in

clusters embedded in the rete mucosum at the centre of the vesicle. E.

Wagner has since found that they are at this time so closely packed in the

papillae of the cutis as to conceal all the tissue elements. Thence they

spread both laterally and towards the deeper structures, enter the vessels,

and are carried all over the body with the blood. In the gastro-intestinal

variety the bacilli infiltrate all the swollen and oedematous tissues, so that

Buhl and others described this affection under the name of mycosis intesti-

nalis before they recognised that it has any relation to anthrax.

At an early stage of the disease the blood may contain no bacilli. Thus
if in a doubtful case one fails to discover them in this fluid one must not

attach much importance to this result. On the other hand the presence of

well-marked rods is conclusive ; but it does not seem to be sufficient to find

round bodies only, as Leube did in the case of the man Schmidt referred to

at p. 323. In man, even when a fatal termination is approaching, the bacilli

seem to be seldom found in such immense numbers, and so generally dis-

tributed in the blood, as they are in animals. Davaine calculated that from
eight to ten millions are present in a single drop of a diseased beast's blood.

In Buhl's first case of intestinal anthrax they are said to have been present

in the blood of the portal vein, but not in that of other vessels. They may
often be detected in the substance of the spleen and of the solid tissues

generally, and also in the fluid poured out into the serous cavities.

The surest way of arriving at a diagnosis of a suspected case of anthrax
is often to inoculate a rabbit or a guinea-pig, or even a mouse, with fluid

from the part primarily affected, or with blood. Such small animals com-
monly die in two or three days, or even still more rapidly, with dyspnoea,

dilatation of the pupils, and perhaps convulsions. Their blood may then
be seen to swarm with bacilli. However, if the experiment of inoculation

is followed by a negative result, a negative conclusion is not warranted.

PooT-AND-MotrTH DiSEASE.—In striking contrast with the dangerous
epizootic diseases hitherto mentioned is one which in cattle seldom causes

more than a transitory illness, and which when communicated to man gene-

rally produces effects so trifling that they are not brought under the notice

of a physician. This is what is termed the " Foot-and-Mouth Disease,"

or sometimes " aphtha epizootica." Some writers have unwisely appropriated
to it the mediaeval name of murrain, which is so familiar from its being
used in the English translation of the Bible. On the Continent the complaint
in question has been known for centuries, but it is said to have been first

introduced into England in 1839. In 1869 it prevailed here very extensively,

and in 1871 it is said to have affected as many as 700,000 animals. It

occurs chiefly in cattle and in sheep
;
pigs are also liable to it, but probably

only as the result of infection by feeding upon the milk of diseased cows.

It is very rarely seen in horses.

In cattle, the foot-and-mouth disease is attended with a moderate degree
of pyrexia. One of the most marked symptoms is the formation of vesicles

and bullse upon the mucous membrane of the mouth, including the lips and
the tongue ; these parts also become swollen, and there is a dribbling of

saliva. The vesicles soon break, and their floors become covered with a
thick grey layer. A somewhat similar eruption appears upon the feet, round
the borders of the hoofs, and in their clefts. The vesicles then pass into

pustules and dry up into crusts. They give the animal pain in walking or

standing, so that it generally remains lying down. Another seat for the
vesicles is upon the udder and the teats, which may in consequence become
quite raw and excoriated. But within twelve or fourteen days all the effects of

the complaint pass off. It almost always ends in recovery, except in calves,
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of whom from 50 to 75 per cent, die, probably from the milk yielded by
tbeir m.otliers (when they also are affected) having an imtant action upon
the ahmentary canal, besides conveying the specific virus.

After what has been said of the extent to which the foot-and-mouth

disease sometimes prevails, one may well be surprised that, if capable of

transmission to man at all, it should not be frequently transmitted. But
in the ' Brit. Med. Journal' for 1867 will be found a list of only twenty-two
notices of such an occurrence, which were all that Prof. McBride could find

recorded during the previous thirty years ; and most of these were taken,

not from medical journals, but from the * Veterinary Eeview.' It might
therefore be supposed that human beings are but little susceptible of it.

But if so, it is curious that two foreign observers, Hertwig and Jacob,

should each have readily succeeded in infecting himself experimentally by
drinking the milk of diseased animals.

There are two ways in which the complaint may be communicated to

man. One is by the direct inoc^dation of the specific virus into a crack or

sore place, generally on the hand or on a finger. This is especially apt to

happen to a person engaged in milking a cow with the eruption upon the

teats, but sometimes sahva or fluid from the mouth conveys the contagion

to a veterinary surgeon who is attending to the sores there ; and a butcher

is said to have taken it by holding his knife between his lips while dressing

an infected carcass.

The other way is by drinTcing the milk of a diseased cow. This is far

more important, not only because it concerns children, who suffer much
more than adults, but also because it is very likely to be overlooked, at

least by persons who are not conversant with the symptoms observed

imder such circumstances. As to the characters of the milk yielded by cows
suffering from the foot-and-mouth disease, there have been some discrepan-

cies of statement. Sometimes it is offensive to the smell and the taste,

and it may even be mixed with blood or pus in considerable quantity
;

but this seems to be only when the teats are severely excoriated, or when
the mammary glands themselves have become inflamed as the result of an
undue retention of their secretion. In other cases it is less obviously

altered; and then one of its most marked peculiarities is a tendency to

coagulate when boiled, or even at a much lower temperature, fonning innu-

merable little flocculent masses which float in a bluish whey. Sometimes it

seems to have a yellowish tint, and when examined microscopically displays

granular cells like those of the colostrum. But sometimes it is said to

have a perfectly natural appearance. It seems generally to be diminished

in quantity by about one half. There is no doubt that it is very often

drunk with impunity, not only by adults, but even by children. In any case

boiling may be assumed to render it innocuous.

The incubation of the " foot-and-mouth " disease in man is said to be

from three to five days. At the end of this time slight pyrexia arises with

loss of appetite. A sensation of dryness and heat in the mouth is then

noticed, and vesicles quickly appear upon the inside of the lips, on the

tongue, and sometimes upon the fauces and hard palate. They reach

the size of peas, their contents become opaque and yellowish, and in from

one to three days they break, forming shallow, dark-red ulcers. There is

some pain, which is increased by mastication, by swallowing, and by talking.

The lips become swollen, and mucus and saliva are poured out in exces's. In
a case related by Mr Briscoe, of Chippenham, in the ' Brit. Med. Jour.' for

1872, the tongue swelled until it protruded for two inches and a half outside

the mouth, and it was so firmly wedged between the teeth that for thirty-six

days the patient took no food except milk ; there was great dyspnoea, and
suffocation appeared at one time imminent ; sloughs peeled off the tongue, and
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the discharge became very foetid. Such a condition, however, is altogether

exceptional. There is often slight disorder of the digestive organs, indicated

by diarrhoea and abdominal pain.

In some patients an eruption appears upon the fingers, especially round
the nails. It consists of small clear vesicles which pass into pustules, and
sometimes run together. It very rarely happens tbat the inflammation is

sufficiently intense to cause shedding of the nails. The feet are seldom
affected, but sometimes vesicles have been observed between the toes. Mr
Amyot (' Med. Times and Gaz.,' 1871) mentions tbe case of a woman in

whom the feet "became bot and covered with painful tubercles." It is

said that the female breasts have occasionally presented vesicles, and even
the face and other parts of the body. In Mr Hislop's cases (' Ed. Med.
Jour.,' 1863), in which there was a red scaly rash upon a farmer's forehead,
and upon the body and lower limbs of his wife, cured by bichloride of mer-
cury and iodide of potassium, I must confess that it seems to me doubtful
whether foot-and-mouth disease was really present, or syphilis.

The eruptions, however, for which the foot-and-mouth disease seems
most likely to be mistaken are varicella and slight smallpox. The affec-

tion of the lips and tongue might be set down as a simple aphthous stoma-
titis. Indeed, it is not impossible that a slight catai'rhal inflammation of the
month, with a little soreness of throat, may be a far more common result of

infection by diseased milk in infants than has hitherto been suspected. A
doubtful case might always be cleared up by the inoculation of a sheep, but
the animal must be known not to have had the disorder already.

The duration of the foot-and-mouth disease in man is usually from ten
to fourteen days, but sometimes not more than a week. A case fatal by
septicaemia has been recorded, but with that exception death has occurred
only in very young children.

The only treatment required is the application of a solution of borax
to the mucous membrane of the mouth, or of the solid nitrate of silver to

' any particularly painful ulcers ; the eruption on the fingers may be dealt

with like a mild eczema.



DISEASES OE THE NEUYOTJS SYSTEM

GENERAL INTRODUCTION

Peculiarities of tJiis group of diseases—Order followed—Electricity as an
instrument of diagnosis.

In entering upon the study of Nervous Diseases, we find ourselves face to

face with tlie most difficult department of regional pathology. Unlike the
lungs and heart, the brain works silently, so that no auscultatory pheno-
mena accompany its disorders. From the abdominal viscera it differs in

being beyond the reach of palpation and percussion, and in pouring forth no
secretions to be submitted to physical or chemical examination. Hence, the

symiAoms of nervous disease are, almost loitliout exception, those of perverted

nervous function. There is indeed the same broad line of demarcation, as

in the case of affections of other organs, between those which appear to

be wholly functional, and those which depend upon organic changes ; and
for the former we have a special name, that of Neuroses.

I shall not, however, now find it convenient to take the various diseases

in a regular ascending order, beginning with those in which no lesion of

structure exists, and passing gradually to those which depend upon lesions

of greater severity. For some of the most destructive affections, e.g. of the
brain, present a very simple series of disorders of function, while some of the

most trifling neuroses are attended with very complicated symptoms. I

shall therefore deal first with the former in such an order as may appear

most conducive to their easy comprehension.
* Again, one cannot absolutely separate the diseases of the nervous system

into those which affect respectively the brain, the spinal cord, and the nerves.

For first, these are disorders of which the precise seat is still obscure or

doubtful ; and secondly, there are affections which, although they begin in

one of these gi'eat divisions of the nervous apparatus, afterwards involve the

rest. Still, the arrangement which I shall adopt will, as far as possible, be

that of taking first the diseases of the peripheral nerves, and successively

ascending to those of the spinal and of the cerebral centres.

Before, however, I pass on to consider these special subjects, it will be

convenient that I should make some prehminary observations with regard to

the normal relations of the nerves and muscles to electrical currents. For
the conditions under which alone such currents can generally be applied

to living human beings make it impossible for us to imitate strictly the

methods employed in the physiological laboratory.

The electrical instruments used in medicine at the present day are chiefly

of two kinds. One consists of a galvanic battery of from ten to fifty cells,
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arranged in a single series ; this yields what is termed a primary, "continuous "

(" constant ") or " Galvanic " current ; and the method of applying it is called

galvanising. The other is the common induction-apparatus, Avhich may be

constructed upon various principles ; the cui'rents obtained from it are

knovrn as secondary, " induced," or " Faradic;" and the process of applying

them is called Faradising. In both cases, the poles of the instrument are

generally made to terminate in sponges, or covered metals moistened with a

weak solution of salt. These are placed upon the surface of the skin at some
distance from one another ; the skin itself should be made thoroughly wet,

and it may often with advantage be soaked by means of water-dressings for

an hour or two before, since this increases its conducting power, and makes
it more easy for the current to penetrate to the muscles. On the other

hand, when one wishes to act only upon the sensory nerves of the skin, one
employs a dry brush of very fine metallic wires as the terminal which is to

be applied to the affected part ; and the surface is carefully dried and has
some vegetable powder, such as flour, dusted over it. The poles may
either be kept stationary, or moved from spot to spot ; one of the most
usual methods is to stroke the skin gently with one of them ; when this is

done the current is said to be "labile" or varying, while it is called "stabile"

or continuous, when each pole is kept applied to a single spot.

In healthy persons the effects of Galvanising differ not only with the

strength of the currents employed, but also according as one or the other

pole is applied over particular structures. To make the matter as simple

as possible, the practice is to place one pole upon some indifferent part (such

as the sternum or spine), and the other over a certain muscle or nerve, the

reaction of which is to be tested. At first a very weak current is used, and its

strength is gradually increased until the desired effect is produced. Now if

the negative '^ola (or cathode) be the one applied over the muscle or nerve (des-

cending current), it is found that contractions ofthe muscle—or of the muscles
supplied by the nerve—occur sooner (that is, with a more feeble current)

than when the positive pole (or anode) is placed in the same position ; and
it is also found that they occur only at the moment when the pole is brought
into contact with the skin (" make " or " close "), and not at the moment
when it is removed ("break" or " open"). A technical way of exj)ressing

this result is to say that the muscular contractions caused by a feeble current

are obtained at the time of closing the current, and at the cathode ; and
German wi'iters rejiresent it by a formula of wliich the natural English
equivalent* is C.C.C. (Cathode, Closing, Contraction). With a current of

greater power, the positive pole or anode begins to cause contractions ; as a
rule, these seem to occur rather when tlic pole is withdrawn from the
surface than at the moment of its application ; but sometimes the reverse is

the case. These results are represented by the formulae A.O.C. and A.C.C.
respectively (Anode Opening Contraction and Anode Closing Contraction).

Lastly, it is only when a still more powerful current is employed that the

negative pole causes contractions at the time of opening (C.O.C., or Cathode
Opening Contraction). It is to be understood that as the strength of the

current is increased, the contractions which can be excited by the more
feeble currents are still producible, and with augmented intensit3^ Thus
the cathodal closing contraction (C.C.C.) groAvs more and more powerful
until it becomes " tonic," i.e. continuous, at about the time when cathodal

opening contraction (C.O.C.) is obtained; and for such a condition the

new formula C.C.T. (Cathodal Closing Tetanus) is sometimes employed.
The results will perhaps be more intelligible to the reader if they are

placed in a tabular form, it being understood that variations in the energy
of the contractions are roughly represented by letters of different sizes.

* These formulae will be fouud more fully explained in Dr Poore's work.
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Another effect of galvanisation is the production of redness of the skin,

more marked at the cathode ; and, if it be continued for a sufficient length

of time, inflammation, or even ulceration, may be caused by it. The appli-

cation of the current also gives rise to a disagreeable sensation, of a pricking

or burning character, which seems to be equally marked at the two poles,

but which may not be perceptible when the current is first apj)lied.

The effects of Faradisation upon healthy persons are much less compli-
cated than those of the application of the continuous cuiTent. When the
faradic instrument is used, there is no question of the action of separate

poles, nor of closing or opening the circuit. Its construction is such that

the poles are reversed many times a second, and contact is as often made
and broken. There is therefore no need to move either pole ; for the
" breaks " and " makes " are made by the magnetic interrupter.

All that need be said about the nonnal effects of this mode of applying
electricity is that both the muscular contractions and the sensations of

tingling or pricking or bui^ning to which it gives rise go on increasing

in intensity as the strength of the currents is augmented. The usual
method of emj)loying faradisation is to place the two poles, a few inches.

apart, over the nerves or muscles the reaction of which is to be tested.



AFFECTIONS OF THE NERVE-TRUNKS

Peeipheeal Paealysis—Causes—Motor imlsies of vertebral nerves—The
reaction of degeneration—Sensory paralysis— Causalgia— Glossy shin—
Diagnosis, prognosis, treatment—Paralyses of cranial nerves—Motor, of
the portio dura, hypoglossal, and oculo-motor—Sensory of the trifacial and
olfactory.

Neuealgia—Pathology and general characters— Trifacial neuralgia, Sc.—
Sciatica—Treatment of neuralgia.

Zona—A neurosis—The eruption—Symptoms—Neuralgia—Treatment.

The affections of the nerve-trunks may be broadly divided into two
groups. In one the chief symptoms are loss of muscular power and of
cutaneous sensibility ; these are commonly called the Peripheral Paralyses,

to distinguish them from similar conditions due to diseases of the brain
or spinal cord. In the other group which, ijathologically, is of far less

severity, pain is the principal symptom ; these constitute the Neuralgice.

Peeipheeal Paealysis.—Many points in regard to the causes and sym-
ptoms of the paralyses due to lesions of the nerve-trunks are the same,
whatever parts of the body may be their seat. It is convenient to take the
nerves of one of the limbs by way of illustration, and I will choose those of

the arm, because the movements performed by its several muscles are more
distinct and definite than those of the individual muscles of the leg, and
their functional integrity is accordingly more easy of determination.

Injuries of the brachial plexus may be follovred by loss of power and of

. sensation in the whole upper hmb. The surgeon sees cases in which this

occurs as the result of severe accidents in which the shoulder-joint is

dislocated, or the humerus or scapula fractured. But similar symptoms
not infrequently follow simple pressure upon the nerves, or an injury so

slight that its occurrence, especially in a child, may be altogether over-

looked. Thus Paget ('Med. Times and Graz.,' 1864) mentions the case

of a boy who, when an infant, had had his left arm violently pulled by
a little brother; the limb appeared altogether powerless for a long time
afterwards, and it remained permanently weak and much smaller than the
other one. The employment of force to reduce a dislocated shoulder has
sometimes been attended with like consequences : and other causes which
have been noted are the pressure of a crutch which is too long or insuflBL-

ciently padded ; having the arm forcibly compressed by a cord (in some
countries prisoners are injured in this manner) ; and among the water-
carriers of Eennes the carrying of certain large vessels with handles
through which the arm is passed. " Crutch paralysis " is not uncommonly
seen in hospital practice in London ; and the patient is often unaware of its

cause. A similar effect may also be produced by lying on one side, with the
weight of the body resting upon the arm ; or, more often, by sleeping with
the arm across the back of a chair. But in most instances of this kind, the
sensibility of the patient has been blunted by some narcotic poison, or at
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least by alcohol ; and they are sometimes spoken of as cases of " Sunday
morning " paralysis, on account of the frequency with which Saturday night

is chosen by the lower classes for indulgence in drink. When the cause is

doubtful, the axilla and neck must of course be carefully examined, lest an
aneurysm, exostosis, or some other tumour should be present. Some writers

believe that the brachial plexus is sometimes affected by external cold, as we
shall presently see to be the case with the facial nerve ; but this appears to

be doubtful. Mr Salter has related {
' Gruy's Hosp. Rep.,' 1868) two cases,

in each of which caries of a wisdom tooth, besides causing severe j)ain in the
arm, led also to a partial paralysis of the muscles (of the nature of a
" reflex " paralysis, as I shall hereafter have to define that term), so that the
patients could not grasp objects with the hand, nor raise the hand to the
head, nor employ it in dressing, nor hold a fork at dinner. In one
instance all the symptoms vanished as soon as the tooth had been extracted

and the pain of the operation had passed off; in the other instance a
similar result occurred a few hours after the same treatment.

It is comparatively exceptional for the whole of the brachial plexus to be
paralysed at once by any of the causes that I have been mentioning ; and
the loss of power may often be limited to the muscles supplied by a single

nerve. In such cases the interpretation of the symptoms may be so obvious

that no one acquainted with the rudiments of anatomy could possibly mis-

understand them. But sometimes they are of a more recondite nature, and
require a somewhat careful study.

Thus particular interest attaches to paralysis of the serratus magmis
muscle, supplied by the posterior or long thoracic nerve. That nerve, indeed,

leaves the plexus at so high a point that it is never involved when the cause

is the pressure of a crutch, or sleeping upon one arm. But it may be
affected by a blow upon the shoulder, or any other severe injury to that

l^art ; by carrying a heavy weight upon the shoulder ; or by over-exertion of

the shoulder-muscles, as in the case of mowers, puddlers, cobblers, or rope-

makers. Sleeping on damp ground is also said to have given rise to it, and
-even exposure to draughts. The principal symptom is an alteration in the

position of the scapula. Even when the shoulder is a,t rest, with the arm
banging down, the scapula, as a whole, is drawn slightly upwards and
inwards, and has its inferior angle tilted, so as to be nearer to the vertebral

, -column than the rest of its posterior border. But what is especially charac-

teristic is that this posterior border stands off a little from the part of the

back on which it should rest, forming a " wing-like " projection. These
peculiarities are greatly exaggerated when the patient is told to per-

form certain movements. Thus if he is directed to lift his arm straight

over his head, he finds himself unable to raise it above the level of the

shoulder, because the necessary rotation of the scapula by the serratus

cannot be effected ; but when once another person has moved the bone
to the proper position for him and fixed it there, he acquires the power of

lifting the limb to whatever height may be desired. During the attempt to

raise the arm, the scapula, if left to itself, moves further than ever towards the

spine ; and where both serrati happen to be paralysed together, the two bones

may actually come into contact at their inferior angles. If the raised arm
is brought forwards, the " wing-like projection " becomes greatly augmented,
the posterior border of the scapula standing off so as to leave a deep hollow,

in Avhich one can place one's hand. Another symptom, accordmg to 'Dr
Poore (' Clin. Soc. Trans.,' viii)^ is an alteration in the shape of the chest on
the affected side, as shown by the cyrtometer. He finds that in a healthy
person, when the arms are thrown horizontally forwards, the chest becomes
flattened in front, its lateral diameter being increased. When there is

jmralysis of one serratus, the widening fails to occur on that side.
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All affection of more frequent occurrence is paralysis of the muscles sup-

plied by the circumflex nerve, among which the deltoid is the chief. This,

too, may result from direct injury to the shoulder. According to Erb it is.

sometimes caused by " rheumatic " affections of the articiilation. One must,

however, bear in mind that osteo-arthritis (to which disease Erb doubtless

refers) is commonly attended with destruction of the long tendon of the

biceps, and that unless this structure is perfect the arm cannot be raised :

and inability to lift the arm from the side is also the principal symptom of

paralysis of the deltoid. It may be thought that a sufficient proof of the

existence of paralysis would be found in the presence of atrophy of tha

muscle, which, indeed, is often so marked that a deep groove is formed
between the acromion and the head of the humerus. But a considerable

degree of wasting may be the result of disuse when the joint is diseased.

Paralysis of the mtisculo-cutaneous nerve is of course indicated by inability

to flex the elbow-joint, the biceps and brachialis anticus muscles being para-

lysed. It must be borne in mind that the supinator longus (which receives

its supply from another source) is also a flexor, and the patient must there-

fore be told to keep his hand supinated at the time when the power of the

other muscles is being tested.

Among the nerves which send filaments to the hand and fingers, the^

musculo-spiral is much more apt than the other two to be separately affected.

In a considerable proportion of the cases of paralysis due to the pressure of

a crutch, or to lying on one side during the deej^ sleep of intoxication, the

musculo-spinal nerve suffers alone ; and as in the latter case the triceps often

escapes, it is probable that the nerve undergoes compression where it is

winding round the humerus, and after it has given off the branches to that

muscle. The extensors of the wrist, of the two joints of the thumb, and
of the metacarpo-phalangeal joints of the fingers are the chief other muscles

supplied by this nerve ; and accordingly one symptom of paralysis of it is a

flexed condition of these joints, with inability to straighten them ; the two
remaining joints of the fingers being nevertheless capable of extension by
the interossei and lumbricales, provided that the metacarpo-phalangeal

joints are held up by another person's hand, or in some other way. Another
consequence of the loss of power in the extensor muscles of the wrist-

joint is impaix'ment in the extent to which the fingers can 'he flexed upon the

palm. Thus there is no other nerve the paralysis of which interferes so

much with the motions of the hand as does that of the musculo-spiral

nerve.

An isolated paralysis of the median or of the ulnar nerve is more com-
monly due to a wound or injury affecting it at the elbow, in the forearm, or

at the wrist than to any morbid state of the brachial plexus above. The
symptoms, in the case of the median nerve, are an inability to use the flexors

of the wi'ist and fingers, the metacarpo-phalangeal joints being alone capable

of flexion, by means of the interossei. Indeed, the excessive action of these

muscles is apt to cause an over-extension of the two phalangeal joints of the

.
fingers, and especially of the index finger.

On the other hand, when the ulnar nerve is paralysed, the muscles of the

little finger and the interossei are more markedly affected than any others.

The fingers cannot be abducted nor adducted, and the patient is unable to

flex the metacarpo-phalangeal, or to extend any of the phalangeal joints of

the fingers. There being nothing to antagonise the traction excited by
the common extensor and flexor muscles, the joints in question become dis-

torted, so that the two last phalanges are over-flexed, while the first phalanges,.

. on the other hand, are over-extended. Accordingly, the prominences of the

knuckles are replaced by hollows on the back of the hand, while they pro-

ject towards the palm, and are the more noticeable there because the inter-
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ossei and two of the Inmbricales muscles are atropliied. The fingers of a
hand so affected are often compared to the claws of a griflSn ; French writers

speak of it as the '' main en griffe."

The production of deformities, in affections of the nerve-trunks, by
contraction of the muscles which are physiologically the antagonists of those

that are paralysed, has not before been alluded to ; but it may occur in

every fonn of these affections, and often complicates the symptoms very
considerably. On the other hand, at very advanced periods of such cases,

the paralysed muscles themselves may waste and shorten, so as to produce
distortions of precisely opposite characters.

It by no means necessarily follows, in all cases of peripheral paralysis,

that the anatomical distribution of the nerves is strictly adhered to. Erb
speaks of having seen several instances in which the deltoid, biceps,

brachialis anticus, and supinator longus were chiefly, if not exclusively,

attacked; and he throws out the suggestion that this depends upon an
affection of the sixth cervical nerve where it is emerging from between
the scaleni. In such patients the arm hangs by the side, and the elbow
cannot be flexed. It is remarkable that a precisely similar affection has
been described by Diichenne in newly-born children, as the result of

traction or pressure upon the shoulder during birth. Erb says that he has
himself seen two cases of this kind.

Lastly, one must bear in mind that in exceptional cases a morbid
process beginning in a single nerve at a particular spot is very apt to pass
upwards along that nerve, and may afterwards extend to other nerves with
which it is connected. Thus Dr Weir Mitchell relates the case of a man who
received an injury to the nerve which supplies the pectoralis major; on the
third day he was attacked with pain in the course of the median and
musculo-cutaneous nerves, and the muscles to which they are distributed

subsequently became paralysed and wasted. Another patient bruised his

xdnar nerve at the bend of the elbow ; and about five months afterwards the

flexor muscles of the widst became affected with paralysis, those supplied

by the median nerve as well as those supplied by the ulnar. In the

chapter on Epilepsy I shall have to describe some still more remote effects

of injuries to nerves.

In some cases of paralysis due to lesions of the nerve-trunks, the
electrical reactions of the nerves and muscles present remarkable modifica-

tions. These have been minutely studied by Erb, Ziemssen, and others in

Grermany ; and more recently by several observers in this country. Let us
sujDpose, for example, that a nerve-trunk is cut across, or that a small
portion oE it is crushed in an injury to the upper part of the limb. The
result is that throughout the whole length of the nerve below the affected

spot, and in its branches (so far as one can test them without at the same
time stimulating the muscles), the excitability both to galvanic and to

faradic currents undergoes a ^progressive diminution, until in the course of

the second week it is entirely extinguished, so that not the slightest con-

traction can be produced by the application of either form of electricity to

the nerves. But in the muscles the reactions are very different. They,
too, fail to respond when a " faradic " current is applied to them. But
when an interrupted " galvanic " current is employed, they contract much
more readily than under normal circumstances. The method of determining
this fact is very simple. We first ascertain what number of cells are
required to excite contractions in the muscles of the healthy limb which cor-

respond to those paralysed ; and then perhaps find that only half that number
is needed to excite contractions in the muscles supplied by the injured nerve.

Indeed, they can often be thrown into vigorous action by a current which
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is too feeble to give rise to any sensation. Moreover, tliere is vyhat is

termed a " qualitative" change, i.e. the order in which the two poles I'espec-

tively excite contractions is altered. So far from contraction at the moment
of closure with the cathode (C.C.C.) being now the most marked effect,

there is often as much or even greater contraction when the circuit is com-
pleted with the anode; while instead of cathodal opening contractions

(CO.C.) being the last of all to appear, they may precede the anodal
opening contractions (A.O.C). Lastly, the contractions themselves are slow
und protracted, and resemble tonic sjjasms rather than the short clonic

movements which occur in healthy muscles when stimulated by galvanic
currents.

Very little progress has hitherto been made towards the explanation of

these remarkable facts. The seeming paradox that muscles insensible to

powerful faradic currents should nevertheless respond to very weak
galvanic currents has, indeed, been accounted for by Neumann, who has
shown that it depends upon their requiring a current to pass for some
length of time before they can react to it. Momentary galvanic currents,

even when of considerable strength, are found to be as inoperative as faradic
currents themselves. But why the muscles should be incapable of responding
to currents which are only of brief duration, and why they should be sensi-

tive to weaker galvanic currents than under normal conditions, we cannot
at present say.

It seems, however, to be established that the" peculiar reaction in ques-
tion, as well as the loss of electrical irritability in the trunk of the nerve
below the seat of injury, are coincident with and indicative of a very
remarkable series of degenerative changes which have been shown by
several observers to affect the structure of the parts paralysed. Erb has
accordingly proposed to designate as the " reaction of degeneration " the
presence of increased galvanic excitability in a muscle, when associated with
diminished faradic excitability. Within a few days after the occurrence of
any severe lesion of a nerve-trunk, the whole length of the nerve below is

found to have its fibres greatly altered. Their medullary sheaths break up
into fatty granules, and it is even doubtful whether the axis cylinders
remain undestroyed. At the same time the neririlemma everywhere
undergoes a greatly increased development ; first it becomes crowded with
corpuscles, and these presently develop into spindle-cells and fibres, so that
the nerve-trunk itself becomes much denser and harder than before. In
the muscles, too, similar changes take place, and these have been investi-

gated by Erb. The fibres themselves gradually diminish in size, and their

striation becomes indistinct ; but their nuclei multiply, and the connective
material between them is crowded with cells, which after a time undergo
development into fresh fibrous tissue. If the injury to the nerve should
remain unrepaired, the muscular fibres waste still further and at length
disappear. Thus the whole substance of the muscles is at last converted
into a whitish yellow, flattened mass of dense fibrous tissue, in which no
striated fibres can be discovered. It often includes in its interstices a large
number of adipose cells.

The cause of these curious changes is at present unknown. The easiest

way of explaining them would be to attribute them to the extension of

an inflammatory process along the nerve from the seat of injury. But, as
Erb remarks, they ought not then to be confined to that part of the trunk
which is to the peripheral side of the lesion, nor should they be traceable
through a plexus or be accurately limited to certain fibres ; nor should they
occur simultaneously in distant muscles or in those which are placed in the
upper part of a limb. He believes that in some way they depend directly
upon the separation of the affected structures from the nervous centres.
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It must not "be supposed that the commencement of degenerative cLanges

in the peripiieral nerves and muscles is necessarily a proof that the trunk

above has undergone permanent and irremediable injury. On the contrary,

these stiiictures possess extraordinary powers of regeneration. Even after

the muscles have for several weeks exlaibited the "reaction of degeneration"

it often happens that the connection between their nei'ves and the spinal cord is

at length gradually restored. Erb has noticed in such cases very curious

anomalies in the reactions of the nerves and muscles respectively to electrical

and other stimuli. I^^erves that have completely recovered the power of

transmitting volitional impulses may still remain devoid of all excitability

by faradic or galvanic currents ; or if their regenei'ation should take place

early, they may regain their sensitiveness to both kinds of current before

the muscles have ceased to jjresent the " reaction of degeneration." That
reaction, indeed, is itself never persistent for any great length of time after

the original injury. If the nerve fails to undergo rej^air, and the muscle

fibres begin to disappear, their excitability to galvanic currents quickly

begins to diminish, and at length it becomes extinguished; and even when
regeneration of the nerve does occur, the muscles commonly display a lessened

rather than an increased galvanic irritability while it is going on, and for

some time after the normal conditions have in all other respects been com-
pletely restored.

On the other hand, it is only when the original lesioii of the nerve-trunk

is of a certain degree of severity that the " reaction of degeneration" pre-

sents itself. In the slighter forms of paralysis, such as that due to the pre-

sence of a crutch, or to compression of the brachial plexus or musculo-spiral

nerve during sleep, both the muscles and nerves often retain their normal
irritability both to faradic and to galvanic currents.

Affections of sensation.—Nerve-trunks possess sensoiy besides motor func-

tions, and these too may be impaired by the same lesions which cause paralysis.

Thus, if we still take the brachial plexus by way of illustration, we find that

affections of its nerves may completely extinguish the transmission of tactile

impressions from all parts of the limb to which those nerves are distributed,

and may likewise render the patient unable to feel a prick or a cut, heat or

cold, or the passage of a galvanic cun-ent. The resulting loss of common
sensation is termed Anaesthesia, while the incapacity to feel pain is distin-

guished as Analgesia. They do not necessarily accompany one another. Dr
Mitchell relates two cases in which, without the slightest impairment of the

sense of touch, there was great diminution in the susceptibility to pain, one

patient experiencing only a slight pricking sensation when a large needle

was run into the palm, and the other being scarcely sensitive to the electric

wire-brush. In ordinary cases, however, this instrument is a most delicate

test for the presentee of minute degrees of susceptibility to sensory im-

pressions. As I have stated at p. 329, the part to which it is applied must
be perfectly diy. Dr Mitchell says that if no sensation can be produced by
it, one may generally conclude that the loss is absolute, but that on several

occasions the use of it has saved him from despairing of cases which had
seemed altogether hopeless.

On the other hand, there are all possible degrees of anaesthesia—to

a point at which very careful investigation is necessary to show that the

transmission of impressions is not perfect. The best ways of detecting a

very slight anaesthesia are to bring the tip of a feather gently npon the sur-

face of the skin, or to touch a single hair with a needle or the edge of a

knife. If the patient can feel this on one side but not on the other, sensa-

tion is to some degree impaired. Or a pair of compasses may be used, as

taught by E. H. Weber, the object being to determine at what distance from
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one anotlier the points are felt to be distinct. This " limit of separate

perception" varies greatly in different parts of the skin under normal con-

ditions, from 2'25 mm. on the extremities of the fingers to 77 mm. on the

arm. But for each region there is an average, and any very considerable

departure from it may be taken as proof that some perversion of sensibility

exists. Or a direct comparison may be made between the opposite sides

of the body in the individual whose case is being investigated. An improved
form of the instrument is sometimes employed, in which the two limbs of

the compasses slide upon a graduated bar; this is called the "sesthesio-

uieter." But experience has shown that it is useless to base accurate

numerical statements upon Weber's method. It often happens that widely

different results are obtained from the same spot at an interval of a few
minutes. Dr Mitchell points out that, to ensure the most correct results

that are attainable, one must cover the patient's eyes, keep the part which
is to be tested perfectly at rest, and apply the compass-points (which should
be rounded) lightly upon the sui-facc of the skin, but with equal force, at

exactly the same time, and in a line bearing a definite relation to the axis

of the limb.

It would be a great mistake to suppose that in all affections of a mixed
nerve-trunk the muscular paralysis and the loss of cutaneous sensation

are necessarily equal. Very often, j^articularly where the disease or injury

is of but slight severity, there is little or no anaesthesia although the loss

of power is complete; or sensation may be quickly regained while the

paralysis is slowly recovered from. In explanation of these facts Dr
Mitchell suggests that the sensory centres are readily affected by very feeble

impulses, whereas the muscles are unable to respond unless their stimulus
is conveyed to them in large amounts. As he points out, this supposition

accords with the well-known fact that byirritation of the ulnar nerve at the
elbow one can excite sensation far more readily than motion. And it is

further supported by the results of the application of galvanic currents

described at p. 334. For these results show that the severity of the lesion

of a nerve may vary greatly in different cases, all of which are nevertheless

attended with absolute loss of voluntary power in the muscles supplied by
it. I am not aware that antesthesia ever occurs unaccompanied by motor
paralysis, from lesion of a mixed nerve-trunk. And, on the other hand, it

seems probable that a certain degree of intensity of lesion, as measured by
the presence and duration of the " reaction of degeneration," will be found
to be constantly attended with impairment of sensation.

Another symptom of affections of the nerve-trunks—and one which like-

wise has its seat in their sensory fibres— is pain. It is by no means
constantly present, and, indeed, is wanting in most cases of ordinary peri-

pheral paralysis. It commonly exhibits in a more or less marked degree
the features which will be hereafter described as those of neuralgia, and is

referred mainly to those parts of the skin to which the diseased or injured
nerve is distributed. It is sometimes due to neuritis ; and the trunk of the
nerve may then, in thin persons, be felt to be swollen and exceedingly
tender. In some cases it is periodic, returning every day at about the same
hoiir, generally towards the latter part of the day. There is a special

variety of it, to which Dr Mitchell has given the name of Causalgia (kouo-is,

cautery), on account of its burning character. This may vary infinitely in
severity, up to the most unendurable agony, which the patient compares to
a "red-hot file rasping the skin," or to some similar mode of torture. In
•cases due to wounds this kind of pain seldom, if ever, comes on until the
process of cicatrisation is beginning. Its most frequent seat is—in the upper
limb, the palm of the hand ; Avhereas in the lower limb the back of the foot
is more liable than any other part. Heat aggravates it, and allowing

VOL. I. , 22
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tlie limb to liang doTvii Las the same effect. It is relieved by moistening-

tile skin, and tvro of Dr jMitcliell's patients always carried a bottle of water

and a sponge, and would not allow the affected part to become dry, even for

an instaut. In course of time, the severe suffering caused by this condition,

often leads to a general irritability of the nervous system, allied to hysteria.

The patient may then complain of hyperesthesia of the whole body,

particularly when the surface is dry. Dr Mitchell speaks of two such

persons as having found some ease in walking, from jjouring water into

their boots.

This pecuhar kind of pain seems never to occur in parts which have been
rendered altogether anaesthetic by the complete division of their nerves ; nor
does it accompany the subjective sensations that are so often referred to the

distal ends of limbs which have been amputated. From these facts Dr
Mitchell argues that its immediate cause is some change in the peripheral

extremities of the nerves, rather than in the trunks above. Such an opinion

is strengthened by the circumstance that the integument of the parts in

which the pain seems to have its seat is hable to a special change, to which
Sir James Paget first gave a name—that of " Grlossy Skin" ('Med. Times-

and Gaz.,' 1864, i). The surface then shines, as though it had been
varnished. Or, in Paget's words, "the fingers"—for they are most
often affected—"become tapering, smooth, hairless, almost void of wrinkles,

glossy, pink, or ruddy, or blotched as if with permanent chilblains." An
eruption of fine, pointed vesicles (somewhat like those of eczema) is also of

common occurrence ; or bullae may form, Avhich afterwards ulcerate ; or

painless whitlows, leading to shedding of the nails. Or, again, the nails

themselves may become arched and incurved, and the skin may shrink away
from their roots, leaving the sensitive matrix partly exposed. Parts which
are the seat of causalgia are slightly warmer than those on the opposite side

of the body ; whereas the general effect of injuries of the neiwe-trunks is to

lower the temperature ; sometimes, as in some cases of Hutchinson's, by
as many as eight or ten degrees Fahrenheit.

Another occasional result of morbid conditions of the nei'ves of a limb is

a painful sivelling of one or more of its articulations which may go on to

anchylosis, and greatly increase the deformity and the disablement experienced

by the patient. The arthritic effects of injuries to nerves have been especially

insisted on by Dr Mitchell ; they are analogous to the joint-affections which
occur in certain diseases of the spine. They are in the highest degree

rebellious to treatment. Erb also mentions as sometimes following para-

lysis of the musculo- spinal neiwe, a thickening of the tendons at the back

of the wrist—a circumscribed painless swelling, of the size of a hazel nut,

evidently due to their having been exposed to mechanical strain, in conse-

quence of the flexed state of the joint.

These various conditions appear to be sure indications of the existence

of some disease affecting the nerves of the parts concerned. But they do

not necessarily depend upon a definite lesion of the nerve-trunks themselves.

Paget mentions two cases in which glossiness of the fingers developed

itself as the result of neuralgia after shingles. Dr Mitchell relates one in

which it was due to a chronic affection of the spinal cord. And some years

ago Dr Moxon had in Gruy's Hospital a remarkable case in which a precisely

similar state of the fingers was caused by a mediastinal tumour.
»

Diagnosis.—With regard to the diagnosis of affections of the nerve-trunks

I need say but little, as'there is seldom much difficulty about it when once

one is familiar with their various symptoms. Sometimes, indeed, progressive

muscular atrophy in an early stage might be mistaken for the paralysis

resulting from lesion of a nerve
;
particularly if the deltoid muscle should
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be alone affected, or the interossei and the muscles of the little finger. The
application of galvanic and faradic currents to the paralysed muscles would
clear up the doubt in some cases, but not in all.

Having ascertained that the paralysis is of peripheral origin, one
must not omit to search for all possible causes of compression of the nerves.

Some years ago a woman came to Gruy's Hospital complaining of numbness
and loss of power in the right arm, which symptoms (she said) had already
been of six months' duration ; she was found to have a cancerous growth in

the breast, which had extended to the axilla and involved the nerves of the
brachial plexus. One must also bear in mind the possibility that the
paralysis may be "reflex," and due to irritation from diseased teeth (see

p. 332).

In the lower limbs, the mistake which one is most likely to make is that

of attributing to an affection of the spinal cord a paralysis really due to a
pelvic tumour compressing the sacral plexus, or to a mass seated in one
iliac fossa and interfering with the branches of the lumbar nerves. In 1876
a woman died in Guy's Hospital who had for ten years had paralysis of the
sphincters of the bladder and rectum, and who for seven years had had loss

of power and sensation in the legs below the knee-joints, so that she was
unable to walk, but could crawl about on her hands and knees. The cause
was found by Dr Goodhart to be a large abscess in the pelvis, dependent
upon disease of the bones, through the middle of which the cords of the
sacral plexus ran.

The prognosis of the different paralytic affections that may result from
lesions of the nerve-trunks of a limb depends upon their nature and severity.

Most of the cases that come under the care of the physician get well sooner
or later, and one can do much by treatment to hasten their recovery. Thus
crutch paralysis commonly passes off in a week or fortnight ; that which
follows compression of the nerves during sleep more often lasts from four to

six weeks and may be prolonged for several months ; that which is caused
by violent injury, or even by severe stretching or bruising of the nerves,

generally lasts more than a year, and may never be entii*ely removed. Even
after very long periods, improvement sometimes takes place. Dr Mitchell

says that only the careful notes that he made could have convinced him of

the extent to which restoration of function was found to have taken place, in

some of the worst cases, at the end of three or four years.

As may be inferred from what has been stated above, most valuable aid
in the prognosis of this form of paralysis is afforded by an examination of

the electrical I'eactions of the affected parts. In cases which are to terminate
rapidly in recovery, the miiscles and nerves retain their normal irritability

;

in those which are to run a protracted course, the muscles present the
" reaction of degeneration." In cases which are incurable, the susceptibility

to every form of galvanic stimulus is altogether extinguished.

Treatment.—Electricity, however, is useful, not only as a guide to prog-
nosis, but also in treatment. There is, indeed, still much uncertainty as to

how it acts, but all writers are agreed that it is beneficial. Sometimes its

effects are extraordinary : after a single application of faradic or galvanic

currents, the patient may suddenly find that he can perform movements which
he had for weeks or months been unable to accomplish. But in such cases

it may generally be assumed that the regeneration of the affected parts was
already far advanced—that they were, in fact, on the brink of recovery

—

independently of any treatment. At earlier periods, the action of electricitj"-

is generally less striking, and any apparent success from it is still less capable
of bearing a critical scrutiny. Dr Mitchell, indeed, speaks strongly of the
importance of the use of faradic or galvanic currents at the earliest possible



340 TREATMENT OF PERIPHERAL PARALYSIS

moment. As regards the choice of oue form of electricity rather than the

.
other, he adheres to a well-known rule which has been laid down by several

other writers, namely, that whichever current is found to produce muscular
contractions most readily should be used. The idea has been that by
stimulating the muscles to contract one helps them in keeping themselves
well nourished, besides possibly doing something towards opening up the
path for the entrance of volitional impulses. But Erb maintains that if the
" reaction of degeneration " is present one cannot by galvanisation hasten
the recovery of motor power, although he admits that when regeneration has
once commenced its progress may be accelerated by such treatment.

In employing galvanisation in the treatment of paralysis from an affec-

tion of a nerve-trunk one should use the " labile " method. The anode is

placed over the seat of lesion, or the plexus above, or on some " indifferent

"

spot. The cathode is then gently moved over the skin, covering each of the
affected muscles and nerves in turn. The strength of the current should be
such as to excite distinct muscular contractions, but not to cause more than
a slight sensation of burning, and a little redness of the skin. Its applica-
tion should be continued for about ten minutes, and at intervals of twenty-
four or forty-eight hours. If the faradic apparatus be chosen, its two poles
should be held in one hand between different pairs of fingers, and they
should be placed in succession over the various muscles at a little distance
from one another.

Another method of treatment on which Dr Mitchell lays gi*eat stress is

that of shampooing the affected parts, or (as it is tenned) of " massage."
Persons have to be specially trained for the performance of this manipula-
tion, which requires strength and endurance as well as gentleness, for it

ought to be continued for an hour at a time. The limb should first be
immersed in a hot bath. Afterwards every part of the skin, so far as the
paralysis extends, should be lightly pinched and tapped and moved to and
fro on the tissues beneath. Then the joints are to be moved in turn, and
lastly, the muscles must be gently kneaded and rolled, the power employed
being gradually increased. Dr Mitchell says that at the close of the sitting
the temperature of the limb is raised by 1° or 2° Fahr., that the muscles
show a marked increase of tone and respond more readily to faradisation,
and that the skin may be intensely reddened. The patient feels refreshed
and sleeps better. It should be repeated every day. A further proof of
the efiicacy of " massage " is that when it is carried on for too long a time
it sometimes causes lumbar pain, headache, nausea, and even great
exhaustion.

For persistent anaesthesia Dr Mitchell recommends the application
of a strong faradic current by means of the electric brush. After two
or three sittings, he has commonly found sensation beginning to return in
parts which were before completely devoid of it. He has also employed
counter-irritants, especially rags dipped in hot spirit of turpentine and
covered with oiled silk. This affects different persons very differently,
causing unbearable jDain in some individuals, while others scarcely feel it.

In some cases he says that it is advantageous to aj^ply irritants over a very
extensive surface, and he quotes the case of a man who had lost sensation in
the whole arm as the result of a fall on the shoulder, and who completely
recovered after having the limb and his back severely blistered by the sun.

When the affected nerve is painful and tender, Dr Mitchell recommends
that a bag of ice should be kept constantly applied, both by day and by
night.

Causalgia may to some extent be relieved by dressings with cold water
constantly renewed. The injection of morphia into the tissues of the affected
j)art was also found useful by Dr Mitchell, but he seems to rely mainly

I



PARALYSIS OF THE CRANIAL NERVES 341

upon the repeated application of blisters. Sooner or later this form of pain

almost invariably subsides.

The account which I have given of the affections of spinal nerves is

applicable, muiatis mutandis, to those of the cranial nerves likewise. But the

latter possess particular functions, which, when disordered, give rise to

special symptoms that must be separately described. I shall accordingly

discuss first the diseases of the motor cranial nerves (the facial, the ninth,

and the nerves of the eyeball-muscles), then those of the sensory nerve of

the face (the fifth), and lastly, those of the one nerve of special sense (the

olfactory) which is left within the province of the physician.

Facial paralysis.—The motor division of the seventh nerve,—the portio

dura, or facial nerve,— is very liable to affections which destroy its conduct-
ing power, and are consequently attended with paralysis of the muscles to

which it is distributed. The patient is then said to suffer from facial

paralysis, or sometimes from BelVs paralysis, in commemoration of Sir

Charles Bell's great discovery.

Of the caiises that may give rise to this form of disease the most frequent
is the direct action of cold upon the side of the face. Sitting at the open
window, whether of a room or of a railway carriage, sleeping near a damp,
cold wall or with the face exposed to a draught of air,—even the general

exposure of the body to cold, as in a patient of Sir Thomas Watson's who
walked about the streets for some days without shoes or stockings during
a thaw,—are each of them commonly followed by facial paralysis. Such
cases are sometimes spoken of as " rheumatic," according to that wider
acceptation of the term which really deprives it of all meaning. The
supposition is that the peripheral part of the nerve becomes affected with a
slight inflammatory swelling, which (perhaps by extending into the stylo-

mastoid foramen) leads to compression of its fibres. The comparative rarity

of similar paralyses of the spinal nerves from cold may depend on the

larger size of the intervertebral foramina, and on their greater distance from
the exposed portions of the nerves. Parotitis, tumours growing in the sub-

stance of the parotid gland, swellings of the cervical glands, wounds of the
cheek, are the chief other causes that may affect the facial nerve beyond the

aqueductus Pallopii. In its course within that canal it is especially liable

to be Involved in the severe forms of disease of the petrous bone : caries and
necrosis, consequent upon scrofulous inflammation of the tympanum ; or,

more rarely, tumours of various kinds. Dr Moxou, however, has recorded
(' Path. Trans.,' xx) a case in which a clot of blood was found compressing and
desti'oying this part of the nerve. It seems probable that a similar con-

dition, resulting from the rupture of some small blood-vessel, was present in

an oft-quoted case of Sir Charles Bell's, in which facial paralysis followed a
box on the ear ; and also in one, related by Sir Thomas Watson, of a man
who was attacked within three hours of having a fall in which he struck his.

hip and his elbow, but not his head. On the cerebral side of the internal

auditory meatus, the facial nerve may be implicated in various tumours and
other diseases of the base of the skull ; or its origin within the pons may be
affected by morbid processes of different kinds. As a rule, such cases are

distinguished by the circumstance that other nerves are involved at the
same time, or that further symptoms of encephalic disturbance are present.

But I have myself met Avith an instance in which a simple paralysis of the
right facial nerve, in a man who died of granular disease of the kidneys,

was found to be caused by a minute spot of softening which existed in

the pons, rather to the left of its centre, with a perfect little cyst of the
size of a pea. And Dr Gowers speaks of having " seen two cases of seizure.
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evidently apoplectic, in whicli the only paralysis that followed the seizure was
seafted in the muscles supplied by the portio dura."

Lastly, it sometimes happens that well-marked facial paralysis occurs

in the course of some cerebral disease which cannot be shown to affect the

nerve in any special manner. I am not now referring to the partial impli-

cation of the facial muscles in ordinary hemiplegia ; still less to that which
is a constant feature of bulbar paralysis ; but to such cases as one to

which I shall hereafter refer, and in which a simple facial paralysis was the

earliest symptom of tubercular meningitis. Again, I have myself had a
patient who was attacked with Bell's paralysis twenty-four hours after the

development of an eruption of herpes ^zoster on the same side of the face.

He came to me about seven weeks afterwards ; the loss of power to move
the facial muscles was then almost complete, and the " reaction of degene-

ration " was found to be present when the electrical test was applied. The
purple scars caused by the eruption were still visible. No indication of any
disease affecting the seventh nerve could be discovered ; and I was inclined

to regard the paralysis as reflex in its origin. He slowly recovered, but
not until after the lapse of several months.

The symptoms of Bell's paralysis are very striking and present many
points of interest. When the affection is developed to the fullest possible

extent, the patient is altogether unable to move the muscles supplied by one

facial nerve. Whether he frowns, or smiles, or laughs, one side remains
expressionless ; the forehead is unwrinkled, no creases appear round the

eye, the cheek and chin are marked by no dimples, the angle of the mouth
remains in the same position as before. When he tries to close the eyelids

forcibly, those on the paralysed side are motionless ; but since there is a
physiological association between forced closure of the eye and elevation of

the globe (for protection of the cornea from injury), the latter action, which
is effected by certain muscles of the eyeball through the third nerve, still

goes on ; and the eyeball is involuntarily turned upwards, or upwards and
inwards, until the pupil is hidden beneath the upper lid. The actions of

spitting, whistling, or blowing are alike incapable of being performed ; the

sides of the mouth cannot be pursed up ; the cheek is not held close to

the teeth by the buccinator muscle, and bulges out when the breath is

pi'opelled against it. For the same reason, when the patient masticates, the

food cannot be retained within the space between the jaws, and collects outside

the teeth on the affected side, so that it has to be dislodged by the finger,

unless, indeed, the hand be kept jDressed against the cheek as long as he
goes on eating. In speaking, he pronounces the labial consonants indis-

tinctly.

The degree to which the face is distorted when in repose varies consider-

ably in different cases, even among those in which the loss of voluntary

power is complete. In some patients the mouth is drawn far over to the

opposite side, the eye stares fixedly, and the coiintenance has at all times a
most comical aspect. This seems to be due to a contraction of the anta-

gonist muscles, analogous to that which causes distortion of the fingers

when the interossei are paralysed. But perhaps one element in it is an
absolute loss of tone in the affected muscles, which may occur only when
the nerve is completely destroyed, as in cases of necrosis of the temporal
bone. For I think that in most of the so-called " rheumatic " cases tlj-e

patient's features are but little disturbed while they are at rest, so that at a
cursory glance one may almost fail to notice that anything is amiss with
him. Again, even when he is altogether unable to close the eye, the palpebral
aperture may appear but little wider than on the unaffected side, and the
tensor tarsi Biuscle may still be able to keep the lachrymal puncta in contact

with the globe, and to prevent the tears from running down over the cheek,
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as they do in the most extreme forms of the disease. It even appears to me
to he prohahle, although I do not know that the fact has ever been observed,

that during sleep, when the levator palpebrae is relaxed, the eyelids some-

times approach one another much more nearly than would be expected from
the patient's inability to close them when he is awake, and when that

muscle is acting in oj)position to his efforts. In this way one may perhaps

find an explanation of the not infrequent absence of conjunctivitis, which

one would expect to be a necessary result of the irritation from particles of

dust settling upon the exposed eyeball. As is well known, the conjunctiva

is very apt to become inflamed under such circumstances, and the cornea

may lose its transparency and even ulcerate ; but Valleix had a case of

fp<,cial paralysis of twenty years' duration in which no such results took

place. In the daytime, as Trousseau remarks, the patient is able to com-

pensate for the failure of movement in the eyelids by bringing the globe

into various positions so as to wipe it upon different parts of their inner

surfaces ; or he may with his finger push down the upper lid, and rub it

gently over the eyeball.

Among the indirect effects of facial paralysis, impairment of the sense of

smell is sometimes mentioned ; and it is attributed to a dry condition of the

corresponding nostril, which results from the escape of the tears over the

cheek. A much more frequent symptom is a perversion of the sense of

taste, but this appears to be directly due to interruption of the conducting

power of a branch of the seventh nerve, the chorda tympani. Trousseau,

for example, speaks of a man who said that his food tasted like " salt

plaster;" and other patients have experienced a subjective metallic or sour

taste in the fore part of the tongue on the affected side ; or a loss of power
to detect acid, sweet, or saline flavours. It is also said that the secretion of

saliva may be diminished. On the other hand, the sense of hearing is often

abnormally acute ; there is an augmented sensibility for all musical notes

and sounds, the patient hearing a watch at a greater distance from his ear

on the affected than on the healthy side ; there is also an increased capacity

for the detection of sounds of very low pitch ; and there maybe a subjective

sensation of hearing an acute sound. This state of the auditory sense has
been termed "oxyakoia," and there have been different opinions as to its

cause. Brown-Sequard propounded the theory that it is a true hyper-

sesthesia of the auditory nerve consequent on paralysis of its blood-vessels

through the vaso- motor nerves. But Lucse has since shown that it is a
result of paralysis of the stapedius muscle, which receives a branch of the
facial nerve ; its antagonist, the tensor tympani, being no longer opposed,

keeps the membrane too much on the stretch. (' Berl. klin. Woch.,' 1874,

Nos. 14, 16.)

Another branch of the facial nerve, which is often affected in Bell's

paralysis, is that which goes to the soft palate. Dr Sanders has shown
{'Ed. Med. Jour.,' 1865) that there is then " a vertical relaxation or lower-

ing of the corresponding half of the velum, with diminished height and
curvature of the posterior palatine arch," a condition which he believes to

be due to loss of power in the levator palati muscle. In certain cases the

uvula is turned to the paralysed side ; but this seems not to be constant,

and it possesses little significance, inasmuch as lateral deviation of the uvula
sometimes occurs in healthy persons.

It sometimes happens that hoth facial nerves are paralysed in the same
patient ; the symptoms are then to a certain extent peculiar, so that such
<3ases have been dignified with the special name of " diplegia facialis." The
chief point is that there is no distortion of the features under emotion of

any kind. The face remains without expression, the patient laughing or
weeping as though behind a mask. Double facial paralysis may be caused
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by a new growth or a syphilitic gumma, involving both nerves at the base-

of the skull ; but more frequently it is due to disease affecting the two
petrous bones separately, or to the action of cold upon both sides of the face

at once or in succession ; or the facial nerves may each be affected in a
different way.

The commencement of Bell's paralysis is sometimes gradual, sometimes
sudden. Among the lower classes it often happens that what first attracts,

the patient's notice is his finding himself unable to spit or to whistle ; or he
may find his face " all on one side " when he gets up in the morning, having
gone to bed well.

The diagnosis of this affection is seldom difiicult when it is fully deve-

loped ; but one must not omit to notice whether any other nerves besides

the seventh are paralysed, for if such should be the case there would be
reason to suspect the presence of some new growth or syphilitic disease at

the base of the skull. Even when the loss of power is very slight and
incomplete one can for the most part easily determine its peripheral origin

;

it betrays itself by a little failure of expression limited to one side of the

face, and by a narrow chink remaining between the closed eyelids, which are

not the symptoms that accompany a partial paralysis of the facial nerve
from disease of the brain.

The course of Bell's paralysis varies greatly in different instances. When
due to destruction of a considerable portion of the nerve, as in cases of

necrosis of the petrous bone, it is of course permanent and incurable. And
although recovery is possible after an injury, such as the division of the
neiwe in a surgical operation, yet this seldom occurs before the lapse of

several months, and it is apt to remain incomplete. Even where the affec-

tion is the direct result of exposure to cold, it may last from four to six

months ; but sometimes it gets well much more rapidly, the patient begin-

ning to regain power over the muscles at the end of ten or twelve days, and
recovering completely within a few weeks.

Now, it might naturally be expected that one of the best indications of

the probable duration of the affection would be the presence or the absence

of paralysis of the higher branches of the facial nerve, the chorda tympani,

and those to the stapedius and palate muscles. Dr Sanders, however, main-
tained that the prognosis is not more unfavourable in cases in which the last-

named branch is implicated. But although it is certain that the palate may
be affected when the paralysis is the result of exposure to cold, and will

ultimately disappear, yet I do not know that this symptom has hitherto

been observed in cases which have recovered rapidly. On theoretical

grounds, one cannot but suppose that it must indicate an extension of the

morbid action along the nerve for a considerable distance. The point is not,,

however, of much practical importance, because we seem to have in the

application of electricity a ready method of determining the gravity of an
attack of facial paralysis fi'om its very commencement. This point has been
carefully worked out in G-ermany by Brenner and by Erb. From their

observations it appears that there are two fonns of the affection, one of

which may be called mild, and the other severe. In the first form, which
gets well within two or three weeks, the muscles and nerves of the paralysed

side of the face react both to galvanic and to faradic currents exactly in the

same way as on the healthy side. In only a single instance, in which a

rapid recovery took place, Brenner detected a slight and transient diminu-

tion of excitability to both kinds of current. But in the severe fonn,

including a large proportion of those cases which are due to the direct action

of cold, the currents give rise to those peculiar effects which have been
described at p. 334, under the name of the "reaction of degeneration.'*

Indeed, it was in a case of facial paralysis that such a reaction was first
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noticed, namely, by Baierlacher in 1859. The prognosis is then always so

far unfavourable, that no improvement is to be looked for until two or three

months have passed, that a complete recovery seldom takes place before the

lapse of another period of equal dui-ation, and that more or less weakness or

stiffness of the affected muscles sometimes remains during the rest of the

patient's life. Erb, how^ever, describes an intermediate form of the affection

in which the excitability of the nerves is not completely lost, although the

muscles present the characteristic sensitiveness to feeble galvanic currents

with absence of faradic contractility ; such cases, he says, recover in from
four to six weeks.

In severe cases of facial paralysis, at an advanced stage, spasmodic:

affections are observed, which present many points of interest.. When the

j)atient is just beginning to recover voluntary power over some of the

muscles, it often happens that the effort to induce contraction in one of

them causes simultaneous movements in muscles of a different part of the

face. He may wish to move his eyebi'ow or his eye, and he involuntarily

draws his mouth to that side ; he may intend to close his lips, and he finds

that he also shuts his eye. In a patient who was under my care in 1877, the
distortion of the mouth w^as so great -when an attempt was made to close the
right eye, that my clinical assistant actually supposed the left side of the
orbicularis oris to be paralysed. Hitzig, who has especially studied these-

curious phenomena ('Arch. f. Psych.,' 1872), notes that they sometimes
occur while there is absolute paralysis, for all volitional efforts, of the

muscles which are concerned in the associated movements. It seems
difficult to avoid the inference that the motor impulse must find its way
through the obstructed part of the nerve along the fibres which have
regained their conducting power, and i-each the j^eripheral branches by some
collateral path. But it would seem that the facial nucleus in the medulla
oblongata is also in a condition of exalted irritability in many cases, for

Hitzig has found that touching the affected side of the face sometimes gives

rise to spasms which may even involve the muscles of the opposite side.

In one case of facial paralysis, contractions actually extended to the muscles

of mastication, and to those of the limbs. The occurrence of associated

movements is commonly a precursor of the return of voluntary j^ower over

the paralysed muscles. They generally quickly disappear, but sometimes
they seem to delay recovery, and (according to Erb) they have been known
to last for as many as thirteen years.

On the other hand, when the paralysis is to be permanent, tonic con-

tractions of some or all of the muscles often show themselves, Avhich seem
to have been described by Duchenne before they had attracted the notice of

other observers. The result may be an elevation of the angle of the mouth,
a deepening of the naso-labial groove, a narrowing of the palpebral aper-

ture, or a general exaggeration of all the markings on the affected half of

the face. The features are sometimes dragged over to such an extent that

one might fall into the error of suyjposing that the healthy side was the one

paralysed. Duchenne asserted that whenever in the course of facial paralysis,

some particular muscle recovers its tone earlier than one would have expected,

one should be prepared for the supervention of tonic spasm in it. But this

statement seems inconsistent with the fact that such sj^asms depend upon
the occurrence of degenerative changes in the muscles themselves,—a fact

established by a case of Hitzig' s, in which a patient who already had con-

traction of the orbicularis palpebrarum from a foi*mer seizure of Bell's

paralysis, was attacked a second time by the same disease, without the muscle
in question undergoing relaxation.

The treatment of facial paralysis is still a doubtful matter. When the-

discovery was first made that the muscles in many cases exhibit an aug-
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mented susceptibility to galvanic currents, most observers jumped to the

conclusion that the application of that form of electricity would cure the

disease more quickly than the faradisation which had before been employed.

But in 1869, Erb, after analysing the cases which had then been recorded,

expressed the opinion (' Deutsches Archiv,' vi) that the " severe " form, in

which alone the reaction of degeneration is present, cannot be materially

shortened in its course by galvanisation. According to him, the constant

current is of little value until the conductivity of the nerves is re-established,

but he believes that it then accelerates the recovery of voluntary power over

the muscles. He recommends that the anode should be placed behind the

ear, and the cathode moved over the paralysed half of the face ; or else that

the two poles should be placed one over each mastoid process, the affected

side receiving the anode. In mild cases he says that each application of

the current is usually followed by increase of voluntary power over the

muscles. It must not be forgottea that Duchenne believed that he,

attained still better results from faradisation ; he speaks of cases which had
lasted for years, and which were, without exception, cui'ed or greatly relieved

by this procedure, although all other treatment had failed. So impressed

was he with its potency, that he regarded it as capable of inducing secondaiy

spasms, and consequently advised that when the muscles began to regain

their tone, the intermissions of the battery should be reduced in frequency

to not more than four in the second. He did not indeed recommend that

faradisation should be laid aside altogether, even when contractions of the

affected muscles had set in ; but he suggested that they should also be

stretched with the fingers at regular intervals, or that a wooden ball should

be carried in the cheek.

On the whole, however, it would appear that quite as much is to be
.anticipated from ordinary medicinal treatment as from electricity. All the

most recent writers recommend leeches behind the ear, blisters, and small

doses of mercury or tolerably large ones of iodide of potassium, as the best

remedies for facial paralysis during the first two weeks. Erb, in parricular,

says that the iodide has ajDiJeared to him to materially shorten the duration

of the disease in some " severe " cases.

Paralysis of tlie ninth or hypoglossal nerve.—This is a comparatively

rare affection, but is attended with one very remarkable effect,—an
extreme degree of wasting on the corresponding side of the tongue. I have

seen two cases of this kind ; one was in an old woman, in whom a cancerous

aiodule (secondary to a cancer of the breast) involved the nerve where it

passes through the base of the skull ; the other in a boy, who had extensive

<;aries and necrosis of the atlas and neighbouring bones. In both instances

the paralysed half of the tongue was remarkably flaccid, and wrinkled

;

.and its tip was curved round towards the affected side. Similar cases have
been recorded by Dupuytren, Sir James Paget, and Mr Fairlie Clarke. In

Paget's case (' Clin.: Trans.,' iii) the affection was caused by necrosis o£ a
part of the ocxi-ipital bone, itself resulting from an injuiy. Several pieces of

dead bone were removed by operation ; a few days afterwards the wasted
part of the tongue began to grow larger, and within a month it had nearly

regained its former size and muscular power.

Paralysis of the third, fourth, and sixth nerves.—Of the movements of the

eyeballs some are direct results of the action of single muscles ; while the

remainder, for which several muscles are brought into play, are capable of

a physiological analysis, far more exact than that to which the movements
of any other parts of the body can be submitted. And, since three distinct

•cranial nerves are devoted to them, their study has very important bearings



PAUALYSIS OF THE OCULAE NERVES 347

upon medical diagnosis. It might therefore be expected that the affections

of these nerves, or of the muscles to which they are severally distributed,

should be taken separately. But this is impracticable, because under normal
conditions the two eyes are always moved simultaneously, and because the

muscles of opposite sides which are associated together are often not the
two of the same name, but one of a certain name and the antagonist of its

fellow, receiving nerves from different sources. For example, the external

rectus of one side, supplied by the sixth nerve, works, not with the external

rectus, but with the internal rectus of the other side, a muscle which receives

its branch from the third nerve. Now, one of the most important symptoms
of loss of power in the external rectus is a deviation from the natural move-
ments of the internal rectus of the opposite eye, and vice versa, so that the
affections of these muscles have to be discussed together.

At the same time it must be borne in mind that two of the ocular

muscles receive each the entire distribution of a cranial nerve,—the external

rectus that of the sixth, the superior oblique that of the fourth. The con-
sequence is that either of these muscles is more likely to be separately

jDaralysed than any single one of the rest, which are all supplied by the
third nerve, and that the affections of the former muscles are far the
most important from a practical point of view. Moreover, these affections

present differences in their symptoms which, mutatis mutandis, are typical

of those which characterise the paralysis of all the other muscles ; so that it

is in every way convenient that I should describe them first, and in full

detail.

Po,ralysis of the sixth nerve.—We have seen that each external rectus

muscle is associated in its principal movement with the internal rectus of

the opposite side. Their combined function is of the most simple kind
;

they merely carry the eyes to the right, or to the left, without any change
in the direction of the vertical axes of the globes. Thus, if an external

rectus be paralysed, the corresponding eye cannot be moved outwards when
the other eye is moved inwards. Let us, for example, suppose that a patient

has his left sixth nerve paralysed. The result is that he is unable to look

with his left eye at any object to his left. If we hold a candle before him,
and move it to his right side, his two eyes follow it until the right one has
the edge of its cornea touching the external canthus, and the left has a small
part of its cornea buried beneath the carnucle. But if we now carry the
candle to his left side the right eye alone follows it ; the left remains
motionless and looks straight forwards, or may perhaps perform a slight

zigzagging movement to the left under the combined influence of the two
obliqui. The further the object is carried to the left the greater is the
diff'erence in the directions of the two eyes ; and this primary deviation or

squint at once clears up the nature of the case, when the paralysis is com-
plete. But if the loss of power is partial the affected eye may lag behind
its fellow until it has already moved some distance to the left ; and no
obvious squint may declare itself. In such a case, one can generally make
out the nature of the defect by covering the right or healthy eye; the

patient then discovers that he has not got his left eye fixed upon the object,

and he accordingly moves that eye further to the left. This change in its

position may itself be readily detected by a close observer; but what is far

more striking is a movement which is simultaneously made by the right

eye. For, the left external rectus being partially paralysed, any voluntary
movement of that muscle requires the exertion of far more force than
that which would have sufficed under normal conditions to produce the same
degree of contraction in it. But whatever amount of force is used is at the
same time thrown upon the associated muscle,—the right internal rectus,

—
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wliicli is in possession of its full vigour ; and thus tlie riglit eye moves two
or tliree times as far as the left one.

This movement of the healthy eye is called its secondary deviation ; and
it is of the more importance, hecause it affords a sure means of distinguishing-

a paralysis of the external rectus from a mere contraction or shortening of

one or Loth of the intei-nal recti, such as exists in cases of ordinary sti-a-

hismus. When the loss of power is considerable, this distinction is indeed

made by the fact (already mentioned) that the primary deviation increases-

as the object looked at is carried further over towards the left side ; for if

the affection were a mere convergent strabismus, the axes of the eyes would
remain at exactly the same angle, the one lagging at a fixed distance behind

the other, but nevertheless travelling with it, so that such an affection is-

sometimes called " concomitant." But in shght cases this criterion fails.

Its place is then taken by the secondary deviation, the augmented amplitude

of which is (as we have seen) dependent on the existence of paralysis. In
cases of ordinary strabismus the secondary is exactly equal to the primary
deviation, since the muscles on both sides possess equal power.

The other symptoms of paralysis of the sixth nerve consist of subjective

sensations experienced by the patient himself, and of movements to which
they lead. One is that when his eyes are turned in a certain direction he
sees double images of the objects at which he looks ; and this " diplopia" is

not infrequently the first thing which draws his attention to the fact that

something is amiss with him. "We will assume, as before, that the left

external rectus is the muscle paralysed, and we will call the image which is

formed upon the retina of the affected (or left) eye " the /a.?se image;" the

one which is fonned on the unaffected (or right) eye " the true image." It

is obvious that double vision occurs only when the eyes are directed to the

left, for it is then that they fail to converge properly upon the object. And
a moment's consideration will show that since the left- eye has its axis turned
inwards (or to the right), the false image must be formed upon the inner

side of its retina, and not upon its centre ; and consequently that it ajjpears

to be outside the true image, or further to the left. Both images are upon the

same level, and both are upright. By placing a piece of coloured glass

before one of the patient's eyes, we can enable him to distinguish very easily

which image is formed by that eye, and which by the other; reddish violet

is said to be the best colour for this purpose.

It must be borne in mind that diplopia is not necessarily a proof that

paralysis of any of the ocular muscles is present. Double images are some-
times fonned upon the retina of a single eye ; and in other cases they are due
to a mere " concomitant strabismus." Making the patient look at the

object with each eye separately will of course exclude the former condition

;

but the latter can only be dismissed from further consideration if it is found
that the two images get wider apart as the object is moved further to the

left. One must not assume that a diplopia which is of recent origin and
which began suddenly cannot be due to a concomitant strabismus ; for it

sometimes happens that a patient whose ocular muscles are imperfectly

antagonised is able to keep up the balance between them until he over-

fatigues his eyes, or until he is weakened by some illness, when he may
abruptly begin to squint.

On the other hand, it would also be a mistake to suppose that whenever
there is a loss of power in the external rectus muscle, the patient must
necessarily notice diplopia. There is always the possibility that he may not
previously have been accustomed to use the two eyes together, or that he
may have been in the habit of concentrating his attention upon a single

retina, in which case all that he is likely to notice is a blurring of the objects

at which he looks, interfering with the distinctness of his vision. One carb
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generally make such a person aware tbat lie really sees double by directing

him to fix his eyes upon some bright small object, especially if a coloured

glass be held in front of one eye.

Another subjective symptom is that which is known as the " erroneous

projection " of the visual field. We have seen that a patient who has para-

lysis of the left external rectus muscle refers the false image of any object

to the left of him, which he sees with both eyes open, to a position outside

its true position, or more to the left. And the same thing occurs, if he is

told to look at an object with the right eye closed ; only that his judgment
is then based upon an appreciation of the degree of effort required to bring

his left eye to bear upon it, which effort is augmented in proportion to the

failure in the power of the muscle. One consequence is that such a patient

feels giddy, and may even stagger, if he attempts to use his left eye alone,

a point of some importance because a careless observer might mistake it for

a sign of serious cerebral mischief. Another result of " erroneous pro-

jection " is commonly employed as an aid in the diagnosis of paralysis of

the ocular muscles. The patient is told to close the eye supposed to be
unaffected, and to strike suddenly at an object placed towards the outer side

of the other eye. If the external rectus muscle is paralysed, he is sure to

miss the object by going to the outer side of it. Yet another point is that

some patients free themselves from the uncomfortable sensations to which
such an affection gives rise, by keeping the head fixed over towards the

j^aralysed side, so that the images of the objects at which they look may fall

upon the outer side of the retina, and be referred to their right positions.

When paralysis of the left external rectus muscle has lasted for a

considerable length of time, the position of the eyeball often undergoes a
further change. It is now drawn inwards by the uncontrolled action of its

internal rectus, so that a convergent squint is constantly present, whatever
may be the direction in which the patient looks, imless perhaps it be very

far indeed to the right. Such a condition is designated by von G-raefe the
" secondary contraction of the antagonist muscle ;" and he has pointed out

the curious fact that it is sometimes altogether disproportionate in degree

to the loss of power in the muscle originally affected.

Paralysis of the fourth nerve.—The action of the ohliquus superior is far

from being as simple as that of the rectus externus ; and its paralysis is

jjroportionately difficult of detection. Modern investigations have shown
that the upward and downward movements of the eyes, instead of being

respectively the direct results of the contractions of the superior and inferior

recti, require that the oblicpii should be associated with these muscles.

Each of the two recti, when acting alone, rotates the globe, besides raising

or lowering it ; but as one of the obliqui tends to rotate it in an opposite

direction, the resultant of their combined action is a straight movement in

a vertical plane. The left inferior rectus, by itself, would lower the cornea

and carry it round to the left ; the left superior obliquus, by itself, would
lower it, and carry it round to the right. Acting together, they move it

straight downwards. It is further evident that the rotatory action of the

two recti upon the (left) cornea must be more apparent when the eyeball has

been previously directed to the left ; that of the obliqui when it has been
previously directed to the right.

Now let us suppose that the left superior oblique muscle is pai'alysed.

The result must necessarily be that when the jjatient looks downwards the

cornea will be carried to the right by the inferior rectus, which has now no
antagonist capable of counteracting its tendency to rotate the globe in that

direction. In other words, he will squint to the right and slightly upwards
with the affected eye, when it is directed upon an object towards his feet.
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The " secondary deviation" of tlie sound eye will be downwards and to the

left. These symptoms, however, are comparatively little marked, so that

the subjective phenomena of diplopia acquire a far greater relative import-

ance in the diagnosis of the paralysis of the fourth than in that of the sixth

nerve. The double images are seen chiefly when the patient looks down-

wards, and their position in regard to one another at once indicates what
muscle has lost its power. Thus, firstly, the false image lies helow the true

one ; secondly, it is placed to its left ; and, thirdly, it appears to be tilted in

a particular manner. This last circumstance depends upon the way in which

the affected eye is rotated, for since the upper end of an object necessarily

has its image formed upon a part of the lower half of the retina outside the

normal vertical meridian of the retina, the object itself seems to that eye to

be placed obliquely with its upper end tilted to the right. Another point

noticed by von Graefe is that the false image seems to be on a plane nearer

to the eye than the true one ; this, he says, depends upon the circumstance

that they are both referred to positions upon a horizontal surface spread at

the patient's feet, for the true image, being the upper of the two, is of course

supposed to be the more distant. This writer also says that the patient, in.

order to avoid a sensation of giddiness when he looks with both eyes at

objects before him, keeps his head turned downwards and to the right, a
position which is very characteristic, because it is not one which a person is

likely to adopt under other circumstances.

Paralysis of the third nerve.— Since this nerve, unlike the others, is dis-

tributed to four of the ocular muscles, the symptoms produced by paralysis

of it must of course be different according as the affection is limited to par-

ticular branches or involves all of them alike. Thus I must first describe

the effects of paralysis of each muscle singly, but I need not enter much
into details, for in every instance they are analogous to one or other of the

two conditions already so fully described.

Thus in paralysis of the internal rectus the symptoms are the converse of

those which belong to paralysis of the external rectus. If we take, as-

before, the muscle of the left side, the" primary deviation" occurs when the

eyes are directed on an object towards the right ; the affected eye cannot

then be moved inwards while the other one is being moved outwards, and a

divergent squint is produced. The " secondary deviation " of the right eye

is towards the right. Double images are perceived by the patient when he

looks to the right, and the distance between them increases the further the

object is moved in that direction. They are both upon the same level and.

both upright. They are said to be "crossed," that is, the false image
(which is seen by the left eye) lies to the right of the true image (which i&

seen by the right eye). The "false projection " of the image takes place

toward the right ; the patient, if he aims suddenly at an object with the right

eye closed, misses it by going too far to the right. To avoid giddiness the

patient keeps his head over to the right.

In paralysis of the left inferior rectus most of the symptoms are the con-

verse of those which are produced by paralysis of the superior oblique

muscle. As in that affection, the affected eye squints a little upwards when
the patient looks downwards, but the rotation of the globe is now to the

left. Diplopia occurs when the eyes are directed upon an object below them ;

the false image is below the true one, lies to its right, and has its upper end
tilted to the left.

In paralysis of the left inferior oblique the affected eye squints a little

downwards when the patient looks upwards ; the globe is rotated to the

right. The false image lies above and to the left of the true one, and has
its upper end tilted to the left.
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In paralysis of tlae left superior rectus tlie affected eye squints a little'

downwards when tlie patient looks upwards ; the globe is rotated to the left.

The false image lies above and to the right of the true one, and has its

upper end tilted to the right.

ISTow, if the whole of the third nerve on the left side is paralysed, the sym-
ptoms are necessarily in great measure identical with those which indicate

affections of the muscles severally supplied by its branches. There is com-
plete loss of power to move the eye inwards or upwards. It cannot be
moved straight downwards, but it can be lowered slightly if at the same
time it is carried a little outwards. In the direction horizontally outwards
its play is perfectly free. These last two movements are effected respec-

tively by the muscles supplied by the fourth and sixth nerves, and in the

former of these the globe is of course made to revolve on its antero-posterior

axis by the uncompensated action of the superior oblique muscle. Indeed,
the rotation is so marked under such circumstances—especially when the

eye is allowed to move as little oiitwards as possible—that it affords a
striking confirmation of the modern views with regard to the action of the

ocular muscles.

The visual field of the affected eye is reduced, according to von Graefe, to

about one twelfth of its normal extent ; it is limited by a straight horizontal

line above, but below by a curved line which sweeps downwards and then
outwards.

The direction of the " primary deviation" of the left eye, and that of

the "secondary deviation" of the right eye, necessarily vary according to

the position of the object towards which the patient directs his sight ; the

relations of the false to the true image of course undergo corresponding

variations, and so also does the " erroneous projection " of the different

objects that meet his eye on different sides of him. The consequence of this

is that giddiness is a far more marked symptom when several of the ocular

muscles are paralysed than when one alone is affected, and it cannot be
obviated by the adoption of any particular posture for the head, nor indeed,

by any method except that of keeping the affected eye closed. It is only

when an object is looked at which is situated to the extreme left of the

visual field, that the patient ceases to squint and seefe a single image with
the two eyes.

But in paralysis of the entire third nerve, in addition to the affection of

the four ocular muscles, there is loss of power in certain other muscles which
are also supplied by that nerve. One of these is the levator palpebrse, and
the result is that the upper eyelid is dropped, a condition which is termed
ptosis. The patient is altogether unable to open the eye in the ordinary

way ; at most he can only slightly separate the lids by wrinkling the fore-

head—by means of the occipito-frontalis. Ptosis may exist without paralysis

of any other muscle ; indeed it is much more common than an isolated

affection of any one of the other branches of the third nerve. Again, the
sphincter muscle of the pupil receives filaments from this nerve, and para-

lysis of them leads to dilatation of the pupil, or (as it is termed) mydriasis.

Ophthalmic surgeons state that the aperture of the iris never becomes so

wide in this affection as it does under the influence of atropine ; but it is

often large enough to interfere very much with the accuracy of vision, owing
to the formation of " circles of diffusion" upon the retina.* Lastly, the
ciliary muscle is also supplied by the third nerve, and paralysis of accom-
modation may be one of the symptoms of affections of that nerve. Except
in very shortsighted persons, this interferes greatly with the distinctness

of vision for small print and other near objects. To detect it, one must
* [From the greater or less amount of spherical aberration of au average eye not being

corrected by the iris, acting as a diaphragm.

—

Ed.]
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of course test the rauge of accommodation in tlie usual manner with a convex

lens.

Witli resrard to the causes of paralysis of the third, fourth, and sixth

nerves respectively, our knowledge is at present imperfect. One point of

verv great practical importance is that almost all those cases in which the

.affection remains limited to a single nerve or to a single branch of the

third nerve, terminate sooner or later in recovery. Their pathology is con-

sequentlv unkno^^Ti, but most writers think that they are either " rheu-

-matic "
"(i.e. that they are like the common form of facial paralysis) or

syphilitic. In 1876 a man died in Gruy's Hospital of aortic aneurysm, who
had about nine months before been in another ward suffering from ptosis

of the left eye and pain in the left side of the head ; an old meningeal

apoplexy was found. The termination of the left internal carotid artery

was dilated, and its coats much thickened, and the third nerve on that side

was adherent to the side of the arteiy and stained, of a deep brown colour.

Indeed, Sir William Gull used to say of the third nerve that it ran a
" dangerous course," on account of its liability to compression in passing

between the posterior cerebral and the superior cerebellar arteries, if these

vessels should happen to become diseased ; and, although I am not aware

that such a hypothesis has ever been verified, it certaialy accords well

with the fact that ptosis is very apt to occur in old people whose arteries

are dilated and tortuous. Whenever two or more nerves are simultaneously

-affected one must always suspect the presence of some maliguant growth,

-or aneurysm, or gumma at the base of the skull. But of course any one of

these may cause paralysis of a single nerve, and indeed, an intracranial

carotid aneuiysm is veiy likely to compress the sixth for some time before it

reaches the rest. It appears to be doubtful whether syphilitic affections of

isolated nerves are necessarily dependent upon an actual gumma. I have

seen one case in which there was ptosis of each eye, the ocular muscles

-escaping entirely, and it was difficult to suppose that the corresponding parts

of the third nerves were the seats of such a growth on both sides. Von
G-raefe is said to have traced to syphilis about one third of all the paralyses

of the muscles of the eyes. We shall hereafter find that such affections may
accompany various diseases of the base of the brain, and that they are

often early ]->henoniena in locomotor ataxy. But when any organic lesion

•of the brain or spinal cord is present, one can almost always discover other

symptoms, which prevent one supposing that, the case is merely one of

"' peripheral " paralysis of a nerve-trunk.

I have already remarked that most cases of ptosis or of paralysis of the

various ocular muscles get well, unless, indeed, they are due to serious

organic mischief, such as aneurysm or malignant growth, compressing the

affected nerve. But it must be added that recovery is sometimes slow,

taking many months ; and that it may be imperfect, one or more of the

affected muscles remaining permanently weak.

Most observers think that iodide of j)otassium is capable of hastening the

cure, even in cases whicL are not of a syphihtic nature, and the application

of blisters behind the ear is also believed to be serviceable. Benedikt

and Erb have found galvanism very useful, a current from six to fourteen

cells being applied for two or three minutes at a time, with the anode

over the temple or the back of the neck, and with the cathode upon the

closed eyelids. The improvement is said to be often instantaneously

manifested, and Beueclikt thinks that if no good is effected within the first

fortnight there is no prospect of benefit from the continuance of this plan

of treatment ; but according to Erb many cases requii-e to be galvanisecl for

several months before any result is discoverable. Faradic currents also are

sometimes useful.
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Paralysis of the fifth nerve.—Of this affection tlie principal symptom is,

of course, anaesthesia of the face. The loss of sensation or the correspond-

ing subjective sensations of numbness and painful tingling may in some
cases be traced with great accuracy to the median line of the forehead, nose,

and mouth. A circumstance which commonly first attracts the patient's

notice is that when he puts a cup to his lips he feels only half of it ; it

seems to him exactly as though it were broken. The eyelashes and con-

junctiva are perfectly insensible ; so also is the nostril, and liquor ammonise
may be applied to it without causing sneezing ; but there is no impairment
of the sense of smell, except such as results from the dry state of the nose,

which is the consequence of a diminished secretion of tears. On the other

hand, the sense of taste has in several cases been found absent in the
anterior portion of the tongue.

,
Three instances of this are given by Rom-

berg in which quinine seems to have been the substance chiefly used to test

the gustatory powers of the j^atients. It is the same part of the tongue
which is deprived of the sense of taste in cases of facial paralysis ; and the
only possible explanation seems to be that the chorda tympani is the true
gustatory nerve, and that in different parts of its course it runs both with
the fifth and the seventh nerves, the connecting branch known as the
greater superficial petrosal nerve being probably the means of its transfer-

ence from one to the other.

Another effect of interruption of the conducting power of the fifth nerve
is paralysis of the masticating muscles on the affected side. This only
deprives the patient absolutely of one movement, that in which the lower jaw
is carried la.terally over towards the healthy side by the external pterygoid
muscle. His power of chewing food is much less impaired than might have
been expected, but he really masticates only with the muscles of the opposite
side. If he is thin, one can see that the temporal and masseter fail to swell

out when the mouth is forcibly closed ; even if he is well nourished one can
easily feel that they do not harden.

In certain cases of facial ansesthesia, the circulation in the affected parts

is disordered, or their nutrition is to some extent impaired. Romberg
mentions one instance in which the cheek became livid when exposed to

cold, in marked contrast with the healthy hue of the opposite side of the
face. Sponginess of the gums, ulceration of the mucous membrane of the
nose and mouth, and haemorrhage from their surfaces, have been observed.

But such changes are rare and comparatively unimportant, whereas there is

another affection which is of frequent occurrence, namely, inflammation of

the eye, leading to sloughing of the cornea. The physiologists have made
this the subject of elaborate investigations on account of its bearing upon
the question of trophic nerves. A point which seems to be established is

that the inner portion of the trunk of the fifth nerve contains all those
fibres which are specially concerned in the destruction of the eyeball ; but
there is still a difference of ojpinion as to whether the result is due to a mere
interruption of their conducting power, or (as Charcot thinks) to some
directly irritant influence. The view of Snellen that the anaesthesia is its

immediate cause, the eye being exposed to mechanical injuries of various
kinds in consequence of the loss of the protection afforded by the sensitive

nerves, is now generally abandoned. Indeed, Charcot cites several instances

in which the cornea sloughed as the result of affections of the fifth nerve,

unattended with loss of sensation.

We have seen that in the affections of the great nerve-trunks of the limbs,
when the continuity of their fibres is not completely destroyed, anaesthesia,

if present at all, generally quickly passes off. We should therefore expect
that a nerve running so protected a course as the fifth should be little liable

to have its conducting power for sensory impressions interfered with except
VOL. I. 23
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"by lesions of a serious kiad. And I believe that this is the case. Rom-
'berg, indeed, mentions that a watchman who had to spend his nights in a

hall where the left side of his face was constantly exposed to a draught
experienced violent pains in that part, and subsequently anaesthesia of the

second division of the trigeminal nerve ; within three weeks, under treatment
with iodide of potassium, he recovered. But such instances seem to be
infinitely rare. The same writer relates two or three other instances in

which loss of sensation in the face was due to morbid changes in the

Gasserian ganglion, that stmcture having been found after death to be
swollen and indurated or discoloured. The nature of the changes in ques-
tion seems, however, to be doubtful ; and we are not told why a fatal termi-

nation occurred. In the immense majority of cases of paralysis of the fifth

nerve, the cause is a complete destruction of the trunk or of its ganglion

resulting from caries and necrosis of the bones, syphilitic disease of the bones
or membranes, cancerous or sarcomatous growths, or, lastly, aneurysm of the
internal carotid artery.

Paralysis of the olfactory nerves.—On account of the important contrast

which exists between certain o£ the symptoms that accompany diseases of the
trifacial and of the olfactory nerves respectively, I now pass on to consider

loss of smeU, or, as it is termed, anosmia. I shall not have a more con-

venient opportunity, for the corresponding affections of the auditory and the

optic nerves will not require notice in this work.

A man may be deprived of the sense of smell in one side of the nose, or

in both. When the affection is unilateral, he is very likely to remain
ignorant of his loss, unless one is particular to test the power of the

olfactory nerves separately, carefully closiug each nostril in turn. We shall

hereafter see that this form of anosmia frequently accompanies hemiplegia.

When both nei-ves are affected, the patient is sure to notice the defect.

His inability to perceive odours is then complete ; he is altogether insensible

to the most delicious perfumes and to the strongest stinks. But he retains

his susceptibility to pungent vapours, such as those of ammonia and of

acetic acid, and snuff is still capable of making him sneeze. The impres-

sions from all these substances are conveyed to the brain by the branches of

the fifth nerve which are distributed to the nasal mucous membrane ; and it

is when that nei've is paralysed that they fail to excite sensations.

But, after all, the symptom which chiefly forces itself upon the notice of

a patient affected with complete anosmia is not the loss of the sense of

smell (as he understands it), but that of a large part of what he considers to

be the gustatory sense. He can, indeed, still recognise bitter and sweet,

sour and salt tastes ; and he can distinguish the rough or smooth character

of the solids and of the liquids that he takes into his mouth. But in all

other respects his sense of taste appears to be extinguished. He cannot

tell one kind of meat from another ; boiled apples, boiled onions, boiled

turnips, all appear the same to him ; all kinds of wine seem to have lost

their flavour, tasting merely like sour or sweetish water, except that they are

more or less rough to the palate. If it were not from habit and prejudice,

he would probably be altogether indifferent as to the nature of his

food. Evidently, therefore, those physiologists are right who maiatain
that the true gustatory sense is limited to the four simple tastes ; all the

other perceptions which are commonly ascribed to it belong in reality to

the sense of smell, and depend on the fact that substances taken into

the mouth give off volatile particles, which reach the nose through the

pharynx.
The pathological significance of anosmia, however, was first fullv worked

out by Dr Wm. Ogle (' Med.-Chir. Trans.,' 1870). He refers, in'the first

place, to five cases in which this condition resulted fi'om blows upon the
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head, the part struck being generally, if not always, the occiput. He
helieves that in such cases the olfactory nerves are torn across as they pass

through the holes in the ethmoid bone. But it seems difficult to suppose

that all the filaments of both nerves should be simultaneously ruptured

;

and I should have been rather disposed to thiuk that the olfactory bulbs
themselves had shared in the bruising of the anterior lobes of the brain,

which is so common a result of injuries to the back of the head. Or Dr
Ferrier may be right in supposing that the affected parts are the under
surfaces of the tempore-sphenoidal lobes, which he believes to contain the

centres of smell and taste. He mentions one case which certainly tells for

his view,—that of a man who, after a fall upon the top of his head, was not

only unable to smell, but who actually could not distinguish sweet tastes from
bitter ones.

The remaining causes of loss of smell are really independent of any
affection of the olfactory nerves, but it vyill be convenient to enumerate them
here. One is perhaps an absence of the pigment in the mucous membrane
of the upper part of the nose ; at least, a case has been recorded in which a
negro boy lost the power of smell more or less completely at the same time
that his skin became white. Dr Ogle supposes that the nasal pigment also

underwent absorption, and he cites some other evidence to show that there

is a relation between the presence of this pigment and the olfactory sense.

Another cause of anosmia is closure of the passage into the posterior nares,

by adhesion of the palate to the pharynx ; this prevents the patient from
drawing air through the nose, and so deprives him of susceptibility to odours,

while he also loses the more important power of perceiving flavours. But
there are other conditions in which the one kind of impressions is lost with-

out the other, and which therefore would correspond exactly with the popular
conception of an affection of smell, independently of taste. Such cases

always depend upon an obstruction to the passage of air upwards to the

olfactory region through the anterior nares, while the passage through the

posterior nares is open. They generally result fi'om thickening of the

Schneiderian membrane from chronic catarrh, so that one part of the lateral

wall of the nose is apparently brought into contact with the septum.

Dr Ogle mentions the case of a woman who for several years had had entire

loss of smell from this cause. Some years ago a lady came to me who said

that for ten months she had lost both smell and taste as the result of a
severe cold. I have little doubt that what she was really devoid of was the

power of appreciating flavours. I prescribed some Hquor arsenici hydro-

chloricus, and in less than a fortnight she perfectly recovered.

Neuralgia.—In the second of the two groups into which (at p. 331)
^affections of the nerve-trunks were divided the principal, and sometimes the

only, symptom is pain. This, however, is the chief sign of many other dis-

eases hkewise, and therefore it is of the first importance that one should lay

down as accurately as possible the characters which distinguish neuralgic

pains from those which are not neuralgic.

Now, pain itself, although it is so familiar to everyone, seems, neverthe-

less, to be an ultimate fact of sensation,incapable of definition or of explana-

tion. Erb surely throws but little fresh light on its nature when he
describes it as " the reaction of the seusorium to a certain degree of excita-

tion beyond that which would cause common sensation."

Under ordinary circumstances, the impressions which give rise to pain
are made upon the peripheral filaments of a nerve, and are conveyed by that
nerve to the cerebral centres ; and the sufferer recognises as the seat of the
pain the part to which the filaments in question are distributed. Sometimes
the irritation which causes pain is applied to the trunk of the nerve and not
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to its terminations ; as, for instance, "wlien the ulnar nerve is struck or
compressed, where it passes behind the internal condyle of the humerus ;.

but such conditions are exceptional.

In neuralgia, on the other hand, the pain is never excited "by direct

irritation of the distal extremities of the nerve to which it is referred.

I think that two distinct affections are included under "neuralgia."

The one is really due to peripheral in-itation, hut this is not applied to the

painful nerve, so that the patient is mistaken in his interpretation of the local

sign. This is sometimes called "reflex neuralgia." As an instance of it I
.

may cite the trifacial neuralgia which is so often excited by disease of a
tooth. Such an affection can most readily be explained by the hypothesis

that the irritation is directly transferred from one nerve-nucleus to another

within the cerebro-spinal centres. In the other form of neuralgia, of which
Sciatica may be taken as an example, there is every reason to believe that

the morbid process begins in the trunk of the nerve which seems to be the
seat of the pain.

The late Dr Anstie was strongly impressed with the belief that the

posterior roots of the nerves, and especially their ganglia, were in some
particular manner concerned in the aetiology of neuralgia. But one can
hardly regard such a theory as applicable to the "reflex" form of the

disease. And even in the other form, as Erb points out, a strong argument
against it may be found in the fact that, when the arm is affected, the pain,,

is referred definitely to certain branches of the brachial plexus, whereas the

fibres from each root are of course spread over several of the offsets of that

intricate interlacement of nerves.

We are altogether ignorant as to the nature of the change in the

nerve-trunks, or in their nuclei within the spinal cord, which constitutes

neuralgia. When sciatica has lasted for any length of time, the muscles of

the affected limb are always flabby, and their strength is impaired, so that

they may be said to be partially paralysed. This would seem to suggest that

the state of the nerve differs rather in degree than in kind from that which
is present in the milder forms of peripheral paralysis ; and such a view
harmonises well with the fact (already noticed at p. 337) that a slight

injury to a nerve-tinink causes tingling and pain along its course, whereas
severe pressure causes loss of muscular power, without necessarily incapaci-

tating it for the transmission of sensory impressions. But, according to

Erb, a partial anaesthesia is constantly present in all cases of neuralgia, in

the skin supplied by the nerves which are the seat of the pain.

It may be thought that the varieties of neuralgia to which I have

referred ought to be separated entirely from one another, and to receive

distinct names. But this would not be convenient, because they are really

alike in many respects. In both of them the pain, instead of being simply

referred to the peripheral extremities of the nerves, is felt to shoot or dart

along the course of their fibres. And in both of them, after a time, there

are constantly developed certain " tender points," pressure upon which
causes a great increase of the patient's suffeiings, while they are often,,

though not always, the seat of spontaneous shooting 23ains. It was Valleix

who first drew attention to these iioints doulotcreux, as he termed them;,

and he maintained that they are of great importance in the diagnosis of

neuralgia. He further showed that they are constant in position for each

of the principal cutaneous nerves ; corresponding generally with the spot's

at which they emerge from bony canals or from fasciae. Trousseau has

since laid stress upon the presence of an additional "point " at the spinous,

process of the vertebra beneath which the affected nerve escapes from the

spinal canal ; this he terms the apophysial point. With regard to the

frequency of the occurrence of " tender points " in cases of neuralgia there-.
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lias been mucli diversity of opinion. I think that this depends upon the

Taried scope of application of the term neuralgia by different writers. Thus
Eulenburg, who includes migraine, found tender points in only about half the

cases which he examined. Anstie insisted on the fact that it is only when
the pain reaches a certain degi-ee of severity and of persistence, that

they develop themselves. To me it seems probable that they are after all

merely spots at which nervous filaments happen to be so placed that tbey

•can be readily compressed. I have always found that in cases of sciatica

'the external popliteal nerve is much more sensitive to pressure on the affected

than on the healthy side, in that part of its course in which one can without

^difficulty feel it and roll it beneath the finger,—namely, when it is running

under cover of the biceps tendon.

Another character of neuralgia, which is remarkably constant, and which

is often useful for diagnostic purposes, is its limitation to the nerves of one

-halE of the body. Even when it attacks a large number of nerve-trunks on

the same side it comparatively seldom extends across to those of the opposite

:side ; and I believe that it is never absolutely symmetrical, presenting the

same degree of severity, and reaching the same extent of distribution, both

to the right and to the left of the spinal column.

According to what has been stated, neuralgia may be defined as including

eveiy pain that is not excited by irritation of the peiipheral ends of the

nerve to which it is referred. This obviously opens a very wide field of

application for the term. The pain in the shoulder which attends upon
disorder of the liver, the pain in the arm which is experienced in heart

diseases, the pain in the testicle which is caused by a renal calculus, are

each typically neuralgic ; and so also are gastrodynia and angina pectoris,

when they are not due directly to a morbid stimulation of the terminal

filaments of the gastric and cardiac nei-ves respectively. Even the pain in

the side which accompanies a hepatic abscess or a pleurisy is in part

neuralgic, for it often extends along the cutaneous branches of the affected

nerves far beyond the area of inflammation, and the skin itself may be
tender when it is pinched up.

Now, one may fairly refuse to aj^ply the name of neuralgia to cases in

which the pain is altogether subordinate to a definite organic lesion ; and
also, as I think, to those in which it is transitory and (so to speak) acci-

dental in its origin. I shall hereafter have to insist on the fact that the

occurrence of a single epileptiform fit does not constitute a case of epilepsy

;

and so it may be said that the neuralgic j^ain which accompanies the passage

of a renal calculus is not actually a neuralgia. But it must be confessed

that there is great difficulty in drawing the line as regards some other

affections. For instance, migraine, which is regarded as a neui'algia by all

the older writers, and even by Eulenburg and Anstie, is now described as a

separate neurosis. It is, indeed, certain, for reasons that will be given here-

after, that the seat of migraine is in the nervous centres themselves. But
it is equally certain that the paiu is referred to the cutaneous nerves of the

scalp, and shoots and darts along in the course of their fibres. Moreover,

in persons who have suffered from this disease for some time, true " tender

points " are developed, exactly as in an ordinary neuralgia ; and other trophic

changes occur, which show that a morbid influence has been reflected out-

wards upon the hair and other superficial tissues. Thus it does not appear

easy to exclude migraine from the definition of neuralgia, while the common
" reflex " forms are allowed to retain their places in it. The latter, however,

seem to be affections of the lowest nerve-nuclei, whereas the foi-mer probably
has its seat in one of the higher centres for sensation such as those in the

thalamus. And I think that the difficulty may be removed by the con-

.sideration that the nerves of the scalp may fairly be supposed to bear the
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same relation to the brain beneath, which has been shown by Hilton
and by van der Kolk to exist between the superficial nerves of all parts of
the body, and the organs or other structures which are covered by them^
Just as almost any disease of the lung may be accompanied by pains referred

to the nerves which are distributed to the skin over the chest, so we shall

find that various affections of the brain and its membranes may be attended

with pains running in the course of the frontal, the temporal, and the

occipital nerves. The pains thenaselves are neuralgic, but the presence of

other symptoms shows that the disease, as a whole, is something more than
a neuralgia.

However this may be, it is certain that neuralgia bears a very close setio-

logical relation to the neuroses in general : I shall more than once have
occasion to refer to this when speaking of the different local varieties of the

disease, some of the chief among which I must now pass on to describe.

Neuralgia affecting the fifth nerve. Trifacial neuralgia. Prosopalgia.—
I have already remarked that many cases in which pain is referred to the-

branches of the first division of the fifth nerve belong to a separate neurosis,

called migraine. But there remain numerous instances in which one or both
of the lower trunks, or even all three of them, are affected ; and among thent

is included the most severe of all neuralgise,—a terrible malady for which
the most convenient name is perhaps tic douloureux. By Trousseau it is

called " epileptiform neuralgia," apparently because it occurs in paroxysms
with sudden onset, which so far resemble the attacks of epilepsy. But, as I

shall hereafter explain, I prefer to use the word " epileptiform " in a different

sense.

The absolute suddenness with which the para of tic douloureux comes
on is, indeed, one of its most remarkable characters. The patient is perhaps

sitting quietly reading when he jumps up from his seat, and rushes up and
down the room, with his hand forcibly pressed against his cheek. Or he

may rock himself backwards and forwards in the chair, crying out or. utter-

ing deep groans. In ten or twenty seconds, or a miaute at the longest, the

paroxysm is over. It ceases as abruptly as it began. The pain does not

always affect all the branches of the fifth nerve ; sometimes only those of the

second or of the third division are attacked. In some cases the muscles of

the side of the face are at the same time thrown into violent spasms, so that

the patient makes horrible grimaces and contortions. The paroxysms may
return every few minutes. Trousseau mentions one case in which there were

sometimes twenty in an hour ; they sometimes do not even intermit during the

night. They are often brought on by movements of the jaws, as in speaking,

or in eating or drinking ; and sometimes pressure upon one of the teeth will

instantly excite an attack. Sometimes remissions occur, the patient remain-

ing free from the disease for several days together, or even for some months.

But presently it returns, and is as severe as ever. The " tender points " are

well marked in all cases of tic douloureux which have lasted for any length

of time ; they are situated at some or all of the numerous spots at which

branches of the fifth nerve emerge from bony channels, or perforate fasciae.

Pressure upon any of them is instantaneously followed by agonising pain, and
a breath of cold air upon the face may have a similar effect. Another

result of the disease, when it is of long standing, is the disappearance of the

whiskers or beard from the affected side of the face, the hair being worn off by
the friction to which it is exposed. According to Trousseau, even the configu-

ration of the bones may become altered, the malar eminence and the prominent

part of the lower jaw being flattened down.
A patient who labours under tic douloureux acquires an expression of

intense distress and suffering ; his countenance is worn and wrinkled, and
looks like that of a much older person. But the disease scarcely ever
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occurs in those who are under forty years of age, and very often begins at a
still later period. Dr Anstie says that the worst case he ever saw was in a
woman who was eighty years old when she was first attacked. According

to this writer, a special feature in the aetiology of this form of neuralgia is

that the sufferers from it almost invariably come of a stock which is tainted

with insanity ; indeed, they are themselves often the subjects of a suicidal

melancholia, and their mental condition is almost always one of moody
depression. This is no doubt partly caused by the severe pain which they

have to endure, and partly also by their inability to eat solid food, which
may lead to their living entirely upon liquids ; moreover, they are very apt
to seek a temporary relief in the stupefaction produced by drink.

Tic douloureux is happily very rare. I believe that its pathology is as

yet unknown. Sir Thomas Watson gives an account of a post-mortem
examination which was made in the case of Dr Pemberton, a London physi-

cian of great repute in his day, whose career was ruined by the disease.

The OS frontis was unusually thick, and a bony mass lay within the falx

cerebri. It was supposed that these changes had set up an irritation which
caused the neuralgia, but there is no evidence that any branch of the fifth

nerve was involved in them, and outgrowths of bone of a precisely similar

kind are often found in those who have had no pain in the head or face,

nor any cerebral symptoms. Even in a celebrated case related by Rom-
berg, in which the carotid artery was dilated to twice its usual size where
it passed through the cavernous sinus, it seems to me exceedingly doubtful
whether the so-called aneurysmal condition of the vessel had anything to do
with the tic douloureux from which the patient had suffered on the corre-

sponding side of the face ; for that disease had existed for eighteen years at

the time of his death, and one cannot suppose that the artery had been
dilated during the whole of that time. I have repeatedly seen a similar

affection of the carotid at the same spot, in the bodies of those who had
made no complaint of pain. It is also difficult to believe that the fifth

nerve could have been pressed upon, without the sixth and the third nerves

having been first paralysed. Moreover, Romberg found other changes in

the affected parts, the nature of which one cannot determine from his

account of them, namely, a hard yellow nodule in the crus cerebri, and a
softened state, with reddening, of the roots of the fifth nerve. It does not
appear that this disease is ever of "reflex" origin or caused by peripheral

irritation of any branch of the fifth or of other nerves. There is, indeed,

Mr Jeffries' oft-quoted case, in which a triangular piece of china from a
broken cup remained lodged in the cheek of a girl and gave rise for fourteen

years to violent pains, which ceased a few weeks after its removal by excision.

But that patient was too young to have suffered from true tic douloureux.

Mr Tomes says that this complaint is never, so far as he knows, caused by
irritation from diseased teeth ; he quotes, as a warning, a case of Trous-

seau's, in which the pain came on when the patient touched with the tip of

his finger his few remaining teeth, but in which they were extracted without
the slightest benefit resulting. Some years ago, a patient who had in vain

had a large number of his teeth removed used to come to me as an out-

patient.

On the other hand, there is a less intense but a much more common
form of trifacial neuralgia, to which even young persons are liable, and
which is often dependent on morbid conditions of the teeth. The pain
shoots and darts along the branches of the fifth nerve, but it is generally

accompanied with a dull aching or gnawing sensation. It is often distinctly

paroxysmal, and (like all other forms of neuralgia) it is especially apt to

come on when the patient is over-fatigued or exhausted from want of food.

It is seldom severe enough to prevent him from attending to duties or



360 LESS SEVERE FORMS OP TRIFACIAL NEURALGIA

pleasures, although it may cause him great discomifort. In many cases it

subsides at once if a glass of wine be taken, or a dose of quinine. According
to Mr Tomes, the most frequent cause of this form of neuralgia is chronic
inflammation of a tooth-pulp. But other conditions, which are mentioned
by this writer and by Mr Salter as being capable of giving rise to it, are
the diiEcult eruption of a wisdom tooth (or its impaction in its socket),

the presence of secondary dentine in a pulp cavity, exostosis, hyper-
trophy of the crusta petrosa, alveolar periostitis, decomposition of a dead
pulp in a confined space, and even the exposure of sensitive dentine, or the
crowding of the teeth together from insufl&ciency of room. In many
instances the affected tooth is tender, so that sudden pressure on it, or the
contact of substances much hotter or colder than itself, greatly augments
the pain. But sometimes there is no local indication of any dental disease.
Mr Tomes points out that this may be the case even where an inflamed pulp
is exposed, if the cavity is so situated as to be out of the way of irritation by
particles of food. Mr Salter has related one instance in which, although
the offending teeth were painful when touched, doubt for a time prevailed as
to the real cause of the neuralgia from which the patient suffered, because
this returned again and again, there being only a temj)orary interval of ease
after each tooth ijj succession had been extracted, until the last two were
removed at one operation. The pain then entirely ceased. All the teeth
had nodules of exostosis on their fangs. It might be expected that any
affection of a tooth in the lower jaw should give rise to neuralgia in the
course of the branches of the third division of the fifth nerve, and that a
diseased tooth in the upper jaw should set up pain in the distribution of
the second division. But this is not necessarily the case. Indeed, Mr
Salter mentions, as very frequent seats of " dental neuralgia," the supra-
orbital neiwe, the globe of the eye, the temple, and particularly a spot a little

to one side of the vertex. I shall have again to advert to this when
speaking of migraine. The practical mle would seem to be that the only
way of avoiding the risk of overlooking affections of the teeth as causes of
the milder forms of trifacial neuralgia is to have the jaws thoroughly
examined by the dentist in every case. Mr Salter has recorded some very
curious instances in which the nutrition of parts which were the seat of a
reflex neuralgia due to caries of the teeth, underwent perversion ; one in

particular, in which the iris of the affected eye, from being of a deep hazel
colour, became of a dull grey.

The late Dr Anstie believed (' Lancet,' 1866) that in certain cases he
traced a neuralgia of the fifth nerve to the " reflex" disturbance caused by
injuries to distant nerves ; once to a knife-wound, by which the occipital

nerve was divided, and twice to sickle-wounds of the wrist involving the
ulnar nerve. In each instance the pain first came on when the injury was
already repaired, and when the cicatrix had become firm.

It must also be borne in mind that pains undistinguishable from those
of neuralgia, often constitute the earliest symptom of various diseases and
tumours of the maxillary and other facial bones, and that such cases may
come under the observation of the physician at a time when there is no
obvious deformity or swelling to lead the patient to seek surgical advice.

There is in the museum of Gruy's Hospital a specimen of Bright's, in which
a morbid growth which had started from the sjDhenoidal sinuses made its

way into the middle fossa of the base of the skull, and doubtless pressed
upon the fifth nerve ; the patient, a woman of forty, whose countenance
showed strong indications of suffering, had complained chiefly of an
extremely severe pain on the corresponding side of the face, which became
more violent in paroxysms.

Neuralgia affecting the cervical nerves.—" Cervico-occipital " and " cemeo-
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brachial " neuralgia. These affections may be dismissed after very brief

consideration. Among the ascending branches of the cervical plexus, the

great occipital, or posterior division of the second spinal nerve, is the one to

•which neuralgic pain is most often referred. Such cases are often due to

the direct action of cold. Dr Anstie speaks of a patient who was several

times attacked after sitting in a draught which blew strongly on the back
•of the neck. One must of course not overlook the existence of disease of

the cervical vertebrae.

Cervico-brachial neuralgia generally affects several of the branches of

the brachial plexus. Numerous "tender points" are developed, most of

them at spots where the nerves pierce the fascia, but some (as, for instance,

one at the inferior angle of the scapula) where their occurrence is not so

readily explicable. One special feature of this affection is its liability to

be aggravated by muscular movements of the arm. Anstie alludes to a
case in which, at a time when convalescence seemed to be almost established,

the act of playing on the piano for half an hour at once brought the pains
back. Mr Salter has shown that neuralgia affecting the nerves of the upper
limb is sometimes due to diseases of the teeth. He says that pains in the
shoulder and acromion, over the insertion of the deltoid, or at the bend of

the elbow, not rarely depend on such causes ; and he cites the case of

a lady who, whenever any of the teeth in the left side of the lower jaw
became tender from caries, was immediately attacked with severe neuralgia
at a circumscribed spot in front of the forearm. Among the rarer ca.uses

•of pains in the arms that might be mistaken for neuralgia, I may mention
disease of the articular processes of the cervical vertebrae. In 1876 a woman
was admitted into Guy's Hospital under Dr Wilks, who had for four months
been suffering from pains in the right shoulder, round the side, and down
the arm to the tips of the fingers. No cause for her complaints could be
discovered, but after a few weeks she was attacked with pneumonia and
died of that disease. Dr Groodhart made a post-mortem examination,
and found that there was a quantity of inflammatory exudation outside
the notch between the seventh cervical and the first dorsal vertebrae. This
had its origin in disease of the joint between these two vertebrae ; the lowest
root of the brachial plexus was surrounded by it.

The neuralgice of the dorsal and lumbar nerves do not need to be
described in detail. They are less frequent than those of the face or limbs,

but agree closely with cervical neuralgia.

Sciatica.—On the other hand, one of the most important of all the varieties

of neuralgia is that which attacks the great sciatic branch of the sacral plexus,

and which is consequently known by the special name of sciatica. The part
of the nerve which most commonly suffers is that which lies behind the upper
half of the femur, but sometimes it includes the whole length of all the
main branches ; in some instances it is even limited to the back of the knee,
or to the terminal twigs in the calf or the foot. Its characters differ widely
from those of some other forms of neuralgia, such as tic douloureux.
Instead of consisting mainly of paroxysms of acute pain, darting like

lightning through the nerve, and separated by intervals in which the patient

is almost free, it is a constant, heavy, gnawing sensation ; if it runs along
the affected nerve at all, it does so slowly ; its intensity is not indeed ever
absolutely fixed and uniform, but the variations are comparatively slight

.and uncertain. It often appears to be worse at night, but this is ascribed
by Dr Henry Lawson (who was himself a sufferer from sciatica) to the fact

that the patient then has less to distract his thoughts than in the daytime.
Few diseases induce more peevishness, restlessness, and misery, sj^oiling the
appetite, perverting sleep, and interfering with every kind of occupation,
as well as with all games and amusements.



362 SCIATICA—ITS SYMPTOMS

In advanced and severe cases, the pain sometimes radiates into the
sciatic nerve of the opposite side, or to branches of the lumbar plexus, or

to nerves which are still more remote.

The pain is often greatly increased by pressure on the sacral plexus

within the pelvis, or at its exit from the sciatic notch, and thus the act of

defsecation may be attended with much suffering, and the patient may be
fearful to sneeze or cough. He is also very susceptible to a draught of cold

air.

When sciatica has lasted for any length of time, several "^ tender points
"

are generally to be found ; one is said to be situated where the nerve emerges
from the pelvis, others where its branches pierce the fascia lata, and others

over the sacrum, the crista ilii, &c. The whole length of the nerve also

becomes unduly sensitive to pressure, and especially (as I have already
remarked) that part of the external popliteal nerve which lies under cover of
the biceps tendon, I have never met with a case in which the patient did
not complain of much more pain and tingling when I rolled this nerve
beneath my finger on the affected side than when I did the same thing on
the healthy side.

Wasting of the muscles is another symptom which is present in all cases

of sciatica of which the duration has been sufficiently long. The buttock
becomes flattened and flabby, the back of the thigh and calf are reduced in

size and feel soft and flaccid. In one case Anstie found the faradic ex-

citability of the gastrocnemius much diminished. It is therefore a mistake
to suppose, with some writers, that the loss of power depends merely
upon disuse of the muscles. Even within the first few days, the patient

often begins to limp in walking, so that he puts only his toes to the ground
and is glad to make use of a stick. Afterwards he lies on the sofa all day
long, with every joint of the limb bent, dreading to make the slightest

movement. At last the hip- and knee-joints may become rigidly flexed,

so that any attempt to straighten them causes severe pain. Painful cramps
in the flexor muscles of the. toes may come on, especially when the patient is

just falling off to sleep. Sometimes fibrillary tremors are observed, or even
shaking movements of the limb.

A certain degree of anaesthesia or impairment of tactile sensibility appears
to be of constant occurrence in the more severe cases of sciatica, and subjec-

tive sensations of numbness and tingling are often present. The affected

limb is sometimes paler and commonly colder than the opposite one ; the
patient occasionally complains of a sensation of chilliness in it, and it is said

that the difierence of temperature may be detected by surface-thermometers.

The fact that the symptoms of sciatica are to a certain extent unlike

those which are commonly regarded as characteristic of the neuralgise, has
led to some diversity of opinion with regard to its nature. The writers of

a few years ago regarded it, not as a definite complaint, but as a group of

affections due in different cases to widely different caiTses. Thus Sir

Thomas Watson spoke of it as being sometimes inflammatory, sometimes
plainly a part of rheumatism, sometimes the result of irritation within the
pelvis, or connected with a disordered state of the kidney, and, lastly, as

sometimes purely nervous and neuralgic.

It is most important that one should not set down to " sciatica " the

effects of pressure upon the sacral plexus and sciatic nerve from organic

disease of whatever kind. I have myself published in the * Guy's Hospital
Eeports' (vol, x, 1864) a case that was regarded as an example of this

complaint, until the patient unexpectedly died ; whereupon the gluteal region
was found to contain a large aneurysm formed upon an abnormal artery,

which passed down through the sciatic notch and along the back of the
thigh, and constituted the main source of supply to the lower limb. That
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case is, I believe, unique ; sucli a course of the vessel (which is normal in

birds) being one of the rarest of all abnormalities in the human subject-

But a precisely similar pain might probably be caused by an aneurysm upon

one of the regular arteries of the buttock, or by a bony or sarcomatous out-

growth from the sacrum or os innominatum, pressing upon the nerve.

But, after all, such affections are comparatively seldom met with, and it

appears to me that in all ordinary cases sciatica has as much claim to be
,

regarded as a substantive disease as most other members of the nosology.

I quite agree with Anstie that its relation to rheumatism is altogether

imaginary, at least, if any definite meaning be attached to the word "rheu-

matism ;" and I am not inclined to think that the points which have been

supposed to distinguish it from other forms of neuralgia are really funda-

mental. Many of them are perhaps attributable to the large size and the

superficial course of the affected nerve, and to the way in which it is exposed

to irritation when the patient walks about or even sits.

The first case of sciatica that came under my treatment in private practice

occurred in a gentleman who has since been to me for neuralgia affecting

the nerves of the brachial plexus ; and Anstie cites in his work three or

four cases in which there appeared to be a tendency to neurotic diseases

in other members of their respective families, or the patients themselves

had had other forms of neuralgia. One of them occurred in a lady whose
paternal grandfather had suffered from sciatica.

Other writers, however, deny that inheritance or predisposition plays any

important part in the aetiology of the disease, and there appears to be no
doubt that it is far more commonly traceable than are other neuralgic affec-

tions to accidental circumstances, especially to the action of cold. Law-
son states that nine tenths of all cases of sciatica are referable to this cause,

and Erb says that it is pre-eminent above Other causes ; exposure to a

draught of air when the body is heated, wetting of the clothes, sleeping on
damp ground or against a damp wall, have so frequently been followed by
sciatica that no doubt can be entertained of their power to excite the disease.

Another frequent antecedent appears to be over-fatigue of the lower

limbs. In Lawson's own case the complaint came on after a long walk ; and
some writers have described it as common in those who work hard at the

sewing-machine.
The fact that certain classes of persons are exposed more than others to

the exciting causes of sciatica probably explains the circumstance that it is.

more common in men than in women (according to Erb, in the proportion

of four to one), and in adults between the ages of twenty and sixty, persona

from twenty to forty years old being still more subject to it than those who-

are older. Lawson, however, says that he has seen one well-marked case in

a boy aged fourteen, who was addicted to masturbation.

The diagnosis of sciatica is seldom difficult to the practitioner who is

alive to the numerous other diseases that may cause pain in the thigh and
leg. Where the calf is the part mainly affected one must think of throm-
bosis of the femoral vein, but this can be excluded by digital examination

of the vessel at the groin, even if the complaint should be too recent ta

have caused oedema of the ankle. Disease of the hip -joint can be put
out of consideration by the fact that neither pressure on the trochanter, nor

forcing the head of the femur against the acetabulum, gives rise to pain

;

and disease of the sacro-iliac synchondrosis by the fact that no tender-

ness is elicited by a blow over that articulation, Advanced cases, in whick
the patient limps in walking and has wasting of the muscles, are very likely

to be mistaken for spinal disease ; this occurred some years ago in the case

of a medical man who was under my care, and whose brother practitioners

in his own neighbourhood all felt sure that there was something the matter
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with his vertebral column. Such disease is, indeed, very unlikely to have
its effects confined for a length of time to one limb ; but, on the other hand,
I have already remarked that, when sciatica is at its height, the pain often,

radiates to the sciatic nerve of the opposite side. Even if one is satisfied

as to the seat of the pain, one must still search carefully for local causes of

irritation. I remember to have heard of one very instructive case in which
a surgeon, feeling carefully along the course of the nerve, was fortunate

enough to detect the presence of a bit of broken needle, the removal of which
led at once to the cure of the patient.

Prognosis and treatment.—The duration of neuralgia in general and
its amenability to treatment vary greatly in different forms of the dis-

ease, as well as in different cases of the same kind. The most protracted

and obstinate form of all is Tic douloureux ; most writers speak of

it as incurable. Even this, however, is a very long time in wearing out the

patient's life. Trousseau mentions a case in which it went on for thirty

years. In the other varieties of neuralgia, it is altogether exceptional for

the disease to last more than a few months ; but Anstie alludes to some
instances of sciatica as defying all medical skill. In forming a prognosis,

one is to a great extent guided by the age of the sufferer ; the older he is

the more likely is the course of the disease to be prolonged. Recovery is

generally gradual, and it is apt to be interrupted by relapses. Even after

the pain is gone, the affected part sometimes feels stiff for a long time, and
its muscles are quickly fatigued by exertion.

The treatment of neuralgia is a matter which often taxes to the utmost
one's patience and skill. Hygienic conditions must be very carefully

attended to ; fresh air, regular bodily exercise, freedom from worry and
overstrain of mind, plenty of sleep, an abundant supply of wholesome
nutiiment, are each essential. Anstie laid special stress on the import-

ance of a liberal diet, and particularly on the value of fat as an article of

food. Whenever he could, he made bis patients take cod-liver oil ; i£ the

stomach revolted at that he insisted on their eating butter, cream, Devonshire
cream, or sometimes olive oil, or even cocoa-nut oil. He strongly objected

to allowing sufferers from such affections to have wine or brandy excepting

in very moderate quantities and with the meals. I entirely concur with him
in the protests which he again and again uttered against the practice of

prescribing stimulants for the mere relief of pain or of depressed spirits.

Among the medicines administered by mouth, arsenic appears to hold the

first place. Any one of the pharmacopoeial preparations may be given in

ni^iij doses, gradually increased to 1T|^viij . I prefer the liquor sodae arsen-

iatis, because I have several times found that patients could take it

without inconvenience who were attacked with diarrhoea and vomiting if

they were placed on Fowler's solution, which is more commonly prescribed.

Or the liquor arsenici hydrocliloricus may be used, alone or in combination

with the tinctura ferri perchloridi, itself a remedy to which Anstie attached

a special value.

Another agent, to which great attention has been directed within the last

few years is phosphorus. Its employment in neuralgia has been especially

advocated by Dr Ashburton Thompson. The formula to which he gives the

preference is a . solution of the drug in cod-liver oil, in the proportion of

one grain to an ounce and a half ; o£ this a fluid drachm, containing one
twelfth of a grain, is administered every four hours. Other vehicles are

alcohol and ether. Or the phosphide of zinc may be used in doses of one
half to one third of a grain every two hours : the great objection to this

-compound is its tendency to cause vomiting. Or, again, j)hosphorus
.may be made into pills with resin or wax; the Pharmacopoeia contains
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directions for their manufacture ; but it has heen shown by Dr Rees that

such pills are apt to pass through the intestinal canal without being dis-

solved. However, pills made according to certain private formulae are said

to be effective. Capsules containing phosphorus are also much employed
at the present time. Dr Thompson gives a tabl^ of fifty cases of neuralgia

treated by phosphorus, in several of which the effects of the remedy seem
to have been very remarkable ; it often happened that relief was afforded in

a few hours ; and, according to this writer, if marked results are not attained

within three days it is useless to persevere longer.

Galvanism is often very valuable in the treatment of neuralgia. One of

the poles of a "constant current" battery may be placed close to the spine'

of the affected side, or near the roots of the painful nerves, the other being
applied upon the various " tender points " in succession, or being perhaps
immersed in a vessel of water into which the hand is also dropped. A
*' descending " current is usually employed, the positive pole being put nearer

to the centres than the negative one, but reversal of the poles seems to make-
no difference in the result. A good example of the effect of this form of

electricity is afforded by a case related by Anstie in the fourth volume of

the Clinical Society's ' Transactions.' A woman had for nearly five months
suffered from cervico-brachial neuralgia, which lasted for several hours each
day, and had defied all kinds of medicinal treatment. The very first appli-

cation of a battery of from ten to fifteen cells arrested the pain ; the attack

which followed was much less severe than usual ; and after thirteen days
the complaint ceased to recur. The treatment was continued altogether

for six weeks. Another case in which great relief was afforded was read
to the Clinical Society at the same time by Dr Buzzard.

But it occasionally happens that this continuous galvanism fails..

Faradisation of the nerve is rather injurious than beneficial, but the appli-

cation of a powerful current to the skin by means of the electric brush is said

to be sometimes very serviceable as a means of severe counter-irritation.

Its action is similar to that of Misters, which are undoubtedly of great

value in many cases. Anstie recommended that they should be placed

not upon the painful part itself, but close to the spine at the level of tlie-

affected nerves. Even in the desperate tic douloureux of old age he some-
times found that a blister applied to the nape of the neck removed the pain
entirely for a long time. But in sciatica he obtained better results by
placing flying blisters over the nerve-trunk in the gluteal region. Mustard
plasters, chloroform liniment, and other ru.befacient applications may alsO'

be prescribed in mild cases with advantage.
The remedies which would naturally first suggest themselves for so

painful a disease as neuralgia are opium and morphia, and very few cases

occur in which recourse is not had to them in one form or another. Yet
one should be very cautious in administering them at all freely, at least

when there is any hope of the ultimate subsidence of the complaint. In the
incurable tic douloureux the objections to their use do not apply ; and
Trousseau employed opium in that affection with not a little success,

increasing the dose boldly until sometimes as much as a quarter of an.

ounce or even half an ounce of laudanum was taken daily. In a few
instances the result was more than a palliation of the patient's misery. The
frequency and severity of the attacks of pain were lessened, so that after sl

time the drug could be discontinued. And although a relapse occurred a.

few weeks later, the interval of ease was a great gain ; for food could be
taken, which had before been almost impossible, so great was the suffering

caused by the act of mastication.

But in many cases the administration of opium by the mouth disorders,

the digestive organs. Hence the subcutaneous injection of morphia is-
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greatly to be preferred, for it is attended witli no sucli ill-effects ; and of

late years this metliod of treating neuralgia lias been very extensively

employed. The quantity should he very carefully regulated; not more
than a sixth of a grain (two minims of the pharmacopoeial solution) should

be used on the first occasion ; in mild cases it is even well to begin with one
twelfth of a gi*ain. If relief is not afforded by such doses larger ones may
be tried ; a quarter of a grain, half a grain, even a grain, is commonly
injected under these circumstances ; and sometimes very much larger quan-
tities still. One seldom has to use the syringe oftener than twice in the

twenty-four hours ; but Anstie laid stress on the importance of performing
the operation as early as possible after the commencement of an exacerbation

of the pain. It seems to be almost a matter of indifference whether the

morphia is injected at the seat of pain or at any other part of the body,

except so far as concerns the effect on the patient's imagination.

The effect of subcutaneous injection of morphia is often marvellous.

Suffering which had been almost intolerable is removed, as by magic, within

a few minutes. And this is not infrequently the first step towards the

complete cure of the disease. It was so, for instance, in the severe sciatica

of which Dr Lawson was himself the victim, and in which so many other

plans of treatment had been tried without the least good result.

This method is not, however, altogether free from evils of its own. Dr
Oliver has related in the ' Practitioner ' a case in which immediately upon
the injection the patient cried out with an expression of great alarm, and
the pulse became very small, the face red, and the eyeballs prominent.

Brandy was given, and in about half an hour these symptoms passed off.

It is thought that the alkaloid may have been thrown directly into a small

vein. But such an accident is excessively rare. A much more serious risk

is one to which Dr Allbutt has especially drawn attention, namely, the setting

up of a " morphia-habit," a peculiar state of depression and irritability, which

can be relieved by nothing but a fresh dose. There is also reason to fear

that the remedy itself sometimes renders the pain more intense than before,

or at least diminishes the intervals between the exacerbations of it. Even
when the original disease is cured, patients sometimes experience great

dif&culty in discontinuing injections of morphia to which they have been

accustomed ; a vigorous effort may be needed, and the endurance of much
discomfort and even misery for several days. For this reason, as well as

for others, the syringe should not be entrusted to the hands of the sufferer

himself, or even to those of a relative or servant, unless perhaps some-

times when his complaint is incurable. Anstie, however, laid stress on the

fact that the evils connected with the establishment of a morphia habit

never arise when the dose is kept below a certain point. In a valuable

paper in the ' Practitioner,' he insisted strongly on the importance of

"economy" in the use of the alkaloid; and he related the case of a

lady, who for three years had enjoyed a complete immunity from a severe

sciatica, ujider the daily use of a dose of morphia which was at first one

eleventh or one twelfth of a grain and was never raised above one fourth

of a grain.

Zona. Serpes zoster. Shingles.—To complete the description of affec-

tions of the peripheral nerves, up to their nuclei in the cerebro-spinal

centres, I must now give an account of a very remarkable disease, of which
the most constant symptom is a cutaneous eruption. It has hitherto

been claimed by the dermatologists, but appears to be the result of a
morbid change in one or more of the ganglia upon the posterior nerve-

roots. The names for this disease owe their origin to the fact (with

which the elder Pliny was aquainted) that it passes round the trunk of the
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"body like a girdle ; even the English word " shingles " is a corruption of
the Latin cingulum. The brief notice of it given by Pliny also implies

the knowledge of another striking feature, namely, that it is limited to one
lateral half of the cutaneous surface. He says " enecat, si cinxerit,"—" it

kills, if it encircles." A popular tradition to the same effect still exists in
England. Nevertheless, zoster is never fatal, and it really has no tendency
to pass over to the other side of the body from that which happens to be
first affected by it.

The most elementary acquaintance with anatomy could not fail to
suggest, to anyone who had observed the distribution of the eruption in a
case of shingles, that it corresponds exactly with that of the peripheral dis-

tribution of one or more of the dorsal nerves. Accordingly this has been
recognised for many years ; and, with it, the necessary consequence, that
certain eruptions on the face and limbs, which follow the course of the nerves
supplied to those parts, are identical with it. To these also the name of
herpes zoster is now given by general consent, although when so applied it

really loses all meaning, since the affected area no longer has the form of a
belt.

The eruption of shingles consists of vesicles. These are of flattened
form, and larger than those of eczema, being often as big as split peas ; they
are arranged in clusters of perhaps twenty or thirty, each cluster lying on a
reddened and slightly swollen patch of skin ; when the vesicles are thickly
set, they often run together, and form flat bullae of very irregular shapes.
Some years ago, Dr Haight, of New York, found an opportunity in Vienna
of investigating their structure with the microscope. His observations
showed that their roofs consist of the horny layer of the cuticle, with some
of the superficial elements of the rete mucosum adherent to the under
surface ; their floors are formed by the bare summits of the papillae, with the
deepest elements of the rete occupying the depressions between them ; their
cavities are traversed by numerous bands, consisting of masses of the inter-

mediate elements of the rete, drawn out into long spindle-cells and cells

with several tapering processes. The fluid which the vesicles contain is at
first transparent, but after a time the presence of floating leucocytes
renders it opalescent, and ultimately it may become purulent, or acquire a
purple colour from the escape of blood through the softened tissues beneath.
The cutis itself seems always to take part in the inflammation to some
extent, leucocytes being scattered in the spaces between its fibrous bundles,
and along the vessels and nerves. But when pus is formed, the number of
cellular elements in its tissues may undergo an enormous increase, so that
if the roofs of the vesicles should have been removed by the friction of the
clothes (which often seems to determine the occurrence of suppuration),
ash-coloured surfaces are exposed, looking like layers of false membrane.
In other words, the histological changes in zoster are essentially identical
with those which have been described at p. 226 for variola.

The number of clusters is very variable, from a single one to ten or even
more. They are generally developed, not all at the same time, but in quick
succession ; those coming out first which lie most towards the upper distri-

bution of the nerve whose branches they follow. After a very few days
fresh ones cease to make their appearance. There is a short papular stage

;

and some of the latest clusters not infrequently abort, without going beyond
it. In certain very mild cases, when only one or two clusters are formed,
none of them pass into a vesicular condition. Even if the disease should
be of considerable severity, the eruption begins to dry up from the fifth to
the eighth day; the centres of the vesicles become depressed and horny,
yellowish or brownish crusts form upon them, and in the course of the third
week these fall off, leaving reddish or purple stains. But, when the cutis



368 AFFECTIONS OF NERVES—ZONA

is thickly infiltrated witli pus-cells, its superficial layer undergoes destruc-

tion, and an eschar has then to be thrown off : thus the process of healing

is retarded, and an indelible cicatrix results. The distribution of such
cicatrices in the course of a particular nerve shows at once the nature of the

disease from which they arose. A child was once brought to me with a
series of little keloid tumours scattered over the branches of some of the

nerves of the arm ; their origin seemed at first to be inexplicable ; but I

presently traced them to an eruption of sliingles, which (as I learnt) had
occurred about a year before. I need not add that whenever zoster attacks

the face (or, in a female, the neck, or the arm) one must not fail to warn
the patient of the possibility that it may leave permanent scars behind it.

Writers describe, and have given names to, numerous varieties of

zoster, according to the anatomy of the nerves whose distribution is fol-

lowed by them ; but such distinctions are useless. When the disease

affects the face, the nerve which it follows is the fifth, the greater part

of which is perfectly analogous to the sensory portion of an ordinary

spinal nei*ve. Indeed, it is remarkable how exactly the clusters of vesicles

sometimes map out the points of emergence of the several twigs of the

tiifacial nerve from their bony canals. When the first division of the

nerve is affected, the loose tissue of the upper eyelid becomes extremely

cedematous and swollen, so that the affection is very likely to be mistaken
for erysipelas by a careless or inexperienced observer. Another pecu-

liarity of this form of shingles is that it is often attended with ulceration of

the cornea and iritis, by which the sight may be very seriously damaged.
Hutchinson, who has specially investigated such cases, has remarked
that the ocular affection never arises unless the eniption occupies the dis-

tribution of the nasal twig. When the two lower divisions of the trifacial

nerve are involved, a few vesicles often appear on the mucous membrane
of the mouth and palate. Paget has recorded an instance in which necrosis

of the alveoli followed the eruption, so that some of the teeth fell out.

Cervical zoster, and that which affects the upper limb, follow exactly

the distribution of the several nerves. In some instances the vesicles reach

down to the fingers, but this is very exceptional; in the great majority

of cases they do not extend below the elbow. On the trunk, which appears

to be by far the most frequent seat of the disease, the area occupied by the

eruption of course slants more and more downwards as it approaches the

pubes. It often happens that one or two vesicles lie slightly beyond the

meridian plane, both at the linea alba and at the spine ; this probably

depends upon tlie fact that the nerves of the opposite -sides overlap in their

distribution, just as in the Siamese twins there was a part of the connecting

band which received nervous filaments from each of them. In the lower

limb the distribution of zoster presents this peculiarity, that it is almost

invariably confined to the btittock and thigh. Hutchinson says that it

never extends below the knee, and the only instance that I know of to the

contrary is one figured by von Barensprung, in which there were a few small

papules as low as the middle of the calf.

I have already remarked that the eruption of shingles has no ten-

dency to encircle both sides of the body. Hutchinson once saAV a zoster

in the course of the fourth dorsal neiwe on the oight side associated with

a frontal zoster on the left side. In one of von Barensprung' s cases an

ordinary zoster, limited to the right half of the thorax, was accompanied by
a single vesicle in the left axilla, the patient having been suffering from
severe burning pains on both sides.

An attack of shingles is very seldom attended with any febrile disturb-

ance or disorder of the general health. In children, who are liable to it at

all periods after the first year, it commonly runs its course without any
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unpleasant sensation, or is merely accompanied by a little numbness and
tingling. Von Barensprung tested the cutaneous sensibility with a pair of

compasses, and found that in two cases it was considerably increased, while

in a third it was diminished. Sir Thomas Watson relates a curious case in

which the eruption affected the scalp, and in which the patient, who had for

seven years been plagued with continual noises in the head, became free

from this symptom on being attacked by the shingles, and for eighteen

months afterwards. He also mentions another case, of a man in whom the

eruption came out in February and who suddenly lost a cough which had
teased him all the winter. On the other hand, von Barensprung met with

two cases of zoster affecting the distribution of the fourth cervical nerve, in

each of which vomiting occiirred at the commencement,—a consequence, he
supposes, of " sympathetic irritation " of the vagus and phrenic nerves.

But by far the most important subjective symptom of herpes zoster

is pain of a neuralgic character and referred to the same nerves the distri-

bution of which is followed by the eruption. This is entirely absent in

young patients, but in adults it is generally present, and in old people it is

apt to be exceedingly severe. Even the slightest touch may then give rise

to extreme suffering. Yon Barensprung cites a case in which there was only

a single patch, of the breadth of two or three fingers, but in which the ten-

derness was such that the patient kept the part covered with the palm of his

hand all night and all day, lest his shirt or his bed-linen should come into

contact with the vesicles. When the eruption gets well the pain commonly
subsides ; but in some instances it continues long afterwards, for months
or even for years, with scarcely any abatement of its intensity. I have
myself known a gentleman who was still suffering at the end of ten years

;

and Trousseau mentions an instance in which the pain lasted for fourteen

years. Sir Thomas Watson alludes to a case of this kind in which the

patient, a lady, could at all times bring on the pain (this being situated

along the edge of the left ribs) by drinking some cold liquid. I believe that

the persons in whom shingles leaves behind it this terrible infliction are

always advanced in age.

Again, the pain sometimes precedes the development of the eruption by
several days. This has led certain writers, among whom was Anstie, to

regard herpes zoster as a mere complication of neuralgia, analogous to

several other curious " trophic " changes which are met within that disease.

But in opposition to such a view it must be urged that in the majority of

cases of shingles (in two out of three according to von Barensprung) pain is

altogether absent, and that when it is the earliest symptom the cutaneous
affection always a]>pears within a definite period, a fortnight being the
longest interval that I have heard of. Some instances have, indeed, been
recorded of an eruption, regarded as zoster, which seemed to be caused by
pressure upon the corresponding nerve-trunks, or which occurred in the

course of an ordinary neuralgia. Thus Charcot and Cotard have pub-
lished a case in which one half of the neck and one shoulder were covered

with the vesicles, the cervical nerves of that side being compressed by can-

cerous disease of the vertebrse. Charcot is said to have met with another
case in which a patient, during a second attack of sciatica, presented herpetic

vesicles on the lower part of the thigh. In these instances it seems not im-

probable that the eruption really was shingles, and that it was caused by
an extension of the morbid process from the trunks of the nerves to the
ganglia on the posterior nerve-roots. But there are other cases to which
such an explanation is less readily applicable. Thus v. Barensprung reports

an observation by Esmarch (of Eael) of abscesses about the pelvis and
under the gluteus maximus, where post-mortem the great sciatic nerve was
found to be swollen and reddened. About five weeks before the patient's
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death an eruption of groups of vesicles appeared on tlie back of his leg

and on the sole of the foot as far as its middle. In this instance the

seat of the cutaneous affection was unlike that of a zoster, for, as I have

already stated, that scarcely ever goes helow the knee. The same objection

applies to Charcot's oft-quoted case of a man who suffered from pain in

the leg and back of the foot after a gunshot wound of the thigh, and in

whom a herpetic affection repeatedly developed itself upon those parts.

Moreover, the fact that the eruption recurred is of itself sufficient to

show that it was not really a zoster, for, as Hutchinson has pointed out,

shingles never relapses. He has, indeed, gone so far as to maintain that

the complaint protects against itself like the exanthemata. In a series of a

hundred cases collected by him there was only one in which there was any
history of a previous attack. But it appears to me that this depends simply

on the fact that shingles is relatively of infrequent occurrence, and perhaps

does not affect more than 1 per cent, of the pojDulation. Still the fact that

shingles has no tendency to recur, either in the same part or elsewhere,

indicates a great difference between it and all ordinary neuralgic affections,

and is, I think, conclusive against the opinion that it is a mere accidental

complication of neuralgia.

If further arguments are needed, one inay be found in the fact that

herpes zoster is associated with a series of changes in the ganglia of the

-posterior nerve-roots, such as are not known to occur in the neuralgise proper.

That these ganglia are the starting-points of the disease was, I believe, first

suggested by von Barensprung in 1861. His opinion was verified by Charcot

and Cotard, who found (in a case already referred to) that whereas the

nerve-roots were healthy, the ganglia and the nerve-trunks to a little distance

outside the intervertebral notches were much reddened and slightly swollen,

their stroma being also unduly rich in nuclei. Precisely similar appearances

were afterwards discovered by von Barensprung himself in a little child

which died soon after an attack of shingles.

With regard to the caiises of herpes zoster almost nothing is known. It

occurs equally in both sexes and at almost every age. Hutchinson has

repeatedly observed it in persons who have recently been taking arsenic

medicinally, and I have myself noticed the same thing more than once.

In the treatment of this disease it is generally supposed that there is but

little to be done. The vesicles must be protected by a soft linen rag, with

a pad of cotton wool or a flannel bandage. Some writers recommend that

flexible collodion should be painted over them to facilitate their drying u-p
;

or a little starch powder may be dusted over the affected j)art as soon as

any discharge appears. Children require no medicine whatever.
" Dr Ashburton Thompson has related (' Glasgow Med. Jour.,' 1874) the

case of a youth to whom he administered one third of a grain of zinc phos-

phide every three hours, on t lie second day of j)ain in the right side. Some
vesicles of zoster were then already becoming opaque, but one patch was
still incipient. Next day the eruption began to dry up, and by the second

day of treatment, all pain was gone.

The treatment of the neuralgia which sometimes follows shingles is

unsatisfactory. Bazin is said to have iised arsenic with success ; but very

often it utterly fails. Of late years I have been in the habit of prescribing

the vinum colchici ; in several instances the pain has quickly subsided while

the patient has been taking this medicine, and, as I believe, in consequence

of its administration. Locally, anodynes are generally applied, but without

much benefit ; I remember one case in which a. weak arnica lotion appeared

to give great relief. Von Barensprung says that he has always found
blisters useful.



AFFECTIONS OF THE SPINAL CORD
Paraplegia—Its symptoms—Incomplete paraplegia—Reflex movements—

Knee-jerJc and clonus—The bladder in paraplegia—The rectum and
genital organs—Ammoniacal urine and acute bedsores.

Myelitis—Histology of acute myelitis—Of chronic myelitis or sclerosis—
Etiology—Course—Diagnosis from spinal irritation, ancemia and con-

gestion of the cord, reflex and hysterical paraplegia, concussion, acute

ascending paralysis, alcoholic and syphilitic paraplegia, hcemorrhage,

tubercle and other tumours— Prognosis and treatment.

Hemiparaplegia—Rachialgia—Paraplegia from Compression.
Meningeal Hemorrhage—Acute and chronic spinal meningitis.

Spastic Paraplegia—in adults—in children—Anatomy—Treatment.

Within tlie last few years our knowledge of affections of the spinal cord

has made great progress ; certain lesions can now be positively diagnosed
which were entirely untnown to the pathologists of the last generation.

Unfortunately, however the advance has been mainly in regard to diseases

which are comparatively rare. Upon the more common ones much less

light .has been thrown; and their diagnosis still remains matter of pre-

sumption rather than of certainty, being based mainly upon the known
frequency of one affection under particular circumstances. This, indeed, is

not peculig-r to the cord ; as much might be said of the liver, or the lungs.

But I think that there is no other region of the body in which the morbid
changes revealed by an autopsy are so often unexpected during life.

To avoid going over the same ground again and again, I shall begin by
discussing one symptom—Paraplegia—which belongs to most spinal affec-

tions in common; afterwards I shall pass on to consider each affection

separately, with its other symptoms.
Paraplegia.—This is a form of paralysis, possessing two essential

features : first, that it affects both sides of the body, and generally to an
equal extent and in the same degree ; and, secondly, that it affects all parts,

up to a certain level, according to the functions of the several pairs of

spinal nerves, ascending from the sacral to the cervical. It is easy to see

why affections of the cord should produce such a symptom. On the one
hand, the motor tracts belonging to the two halves of the body are in the
cord so close to one another that they are generally involved in the same
lesion. On the other hand, since each segment* of the cord contains fibres

belonging to all the nerves below, they are all likely to suffer together.

Although Sir William Gull and other writers have spoken of a " cervical

paraplegia," when the arms are paralysed without the legs, I think the
expression is incorrect. In such cases, the affection, if it lies within the cord
at all, must be definitely limited to a part only of the segmental area ; and
between them and cases of ordinary spinal paralysis there are many impor-
tant differences. One cannot insist too strongly on the fact that the morbid
changes which cause Paraplegia acknowledge no such limitations. It is true
that a lesion may extend gradually across the cord, and therefore the result-

ing paralysis may for a time be incomplete ; but this is a different matter.

* A " segment " of the cord is that part of it which would be included between any
two adjacent complete horizontal sections. It takes the whole thickness of the cord.
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As regards their distribution in the lengtli of the cord, the lesions in

question vary widely. They may be strictly confined to a single spot, or

may extend from the cauda equina to the cervical region.

The upper limit of a spinal affection is, as a rule, roughly indicated by
the extent upwards of the j^araplegia to which it gives rise. Disease of the-

lumbar enlargement causes paralysis of the lower limbs; disease in the

dorsal region, paralysis of the abdomen and chest, corresponding with the

level to which it reaches ; disease of the cervical enlargement, paralysis of

the upper limbs ; disease still higher up, paralysis of the diaphragm and of
the cervical muscles. In some cases the feet and legs become powerless

before the thighs and the hips. This is generally supposed to mean that

the lesion is at first confined to the extreme lower end of the lumbar
enlargement ; but, Woroschiloff having found that in the lateral columns of
the lumbar cord of the rabbit the motor paths for the distal parts of the

lower limbs lie outside those for the proximal parts, it may perhaps some-
times be due to the gradual extension of a morbid process from the surface

inwards. When paralysis attacks the upper extremities in detail, as the

result of disease spreading upwards through the cord, I believe that the

muscles of the hands are affected before those of the elbow and of the-

shoulder. The fact that the nerves to the ulnar side of the hand come
chiefly from the lowest part of the brachial plexus would lead one to expect

that the inner fingers should suffer earlier than the outer fingers or the thtimb..

I do not know whether this is the case ; if not, we have here a distinction

between lesions of the cord itself and those of the nerve-roots. According-

to Erb (Ziemssen's 'Handbuch,' xi, 2, p. 62) paralysis of all four limbs, and
of the trunk muscles generally, sometimes occurs without any interference

with the respiratory movements, as the result of an exceptional limitation of

disease to a part of the segmental area of the cord in the cervical region,,

leaving the lateral columns intact. Strictly speaking, we should not call

such an affection paraplegic, in the sense m which I have defined that term..

When any segment of the cord is completely destroyed there is of course

an absolute loss of sensation, as well as of motion, in all parts of the body
below. And when a total disorganisation spreads upwards through its

substance, the gradual progress of the disease from day to day can be deter-

mined from the extension of the anaesthesia with far greater accuracy than
is ever possible from that of the motor paralysis alone. But in the great

majority of cases, parts affected with paraplegia either retain perfect sensa-

tion, or have that function but little impaired. Now, where the lesion of the

cord is such as may fairly be supposed to commence in the anterior part of

it—as is often the case in " compression-paraplegia "—one is incUned to

attribute the absence of anaesthesia to that circumstance. But, in reality,

the preponderance of loss of motio.n over loss of sensation is not only met
with in all diffused spinal affections, but belongs to them in common with
diseases of the peripheral nerves and of the brain itself. And the true

explanation is, no doubt, that which was given when the diseases of the

nerves were under consideration ; namely, that sensory impulses are trans-

mitted far more easily than motor ones, so that unless the conducting fibres

are completely disorganised anaesthesia does not occur. Many patients,.

however, complain oi parcesthesice, such as "pins and needles," sensations of

"pricking" or "tingling" in the toes or in other parts, " creeping "<, or
" crawling" feelings, subjective sensations of heat or of cold.

If the account of paraplegia in the last few paragraphs is correct, it

would follow that this symptom, as it is seen in man as the result of disease,

has little or no light thrown upon it by the experiments of those physio-
logists who have devoted such infinite pains to the investigation of the exact

paths for the transmission of sensory and of motor impulses respectivel}':
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•within the substance of the cord. And this, I believe, is really the case. I

shall hereafter have to describe certain affections which are strictly limited

to particular tracts of the grey or of the white matter ; but we shall find

that none of these are characterised by a simple paralysis or antesthesia of

the parts below. On the other hand, I have already asserted that the

lesions which cause paraplegia tend to diffuse themselves over the whole
segmental area of the cord, and that no special localisation of them is con-

cerned in causing the preponderance of loss of motion over loss of sensation,

which is so commonly observed. All j)hysiologists are agreed that volitional

motor impulses pass mainly along the lateral columns. But with regard

io the paths for sensory impulses, there still is doubt. One opinion

was maintained by Brown-Sequard, that they are situated in the grey

matter. Another, which was first taught by Schiff, is that tactile sen-

sations are transmitted through the posterior columns, but sensations of

pain through the grey matter.* So far as I can judge, neither view,

supposing its truth to be demonstrated, would at present be practically

available in the regional diagnosis of affections of the spinal cord as we see

them at the bedside. We shall find that a central tubercular nodule is

occasionally the cause of paraplegia. I have not read, nor have I observed,

that ansesthesia precedes the motor j^aralysis in cases of this kind, which
seem to approach more nearly than any others to the conception of a lesion

destroying the grey matter only, such as, on Brown-Sequard's theory, should
pi'oduce that effect. On the other hand, it ought to follow, if Schiff'

s

doctrine were correct, that such an affection should rather cause analgesia,

tactile sensation being retained. But as yet, so far as I know, nothing of

the kind has been noticed. It may of course be replied that such a nodule
does not completely disorganise the grey matter before it presses on the white
columns ; but this is the very point on which I would insist, namely, that

the diseases which cause paraplegia are not so localised as to admit of the

application of laws deduced from experiment. One question, however,

which is of great clinical importance is that of the decussation of sensory

fibres within the cord itself, immediately above their entrance into it from
the posterior nerve-roots. And another point of interest is the delay in the

transmission of sensory impulses which is now and then seen in man as the

result of disease, and which has also been observed in experiments on
animals. Both these matters will be fully discussed hereafter.

Hitherto, I have spoken only of complete paraplegia, a condition in

which the affected muscles are altogether incapable of being influenced by
the will ; but in a large number of cases the paralysis is incomplete. Every
degree of loss of power may be noticed. One patient can just move
his toes, another can flex the knees so long as they lie horizontally on the

bed ; a third can draw the thighs up to the abdomen ; a fourth can stand
for an instant and then falls down ; a fifth can walk a few paces, and so on,

up to a condition in which all that can be detected on the most careful

examination is a slight uncertainty of step, with a tendency to catch one of

the feet against anything that happens to project above the pavement.
When the paresis is a little more marked than this the gait is peculiar, and
it is well worthy of study because it contrasts with that which is observed
in some other spinal affections that will be discussed further on. Erb
describes it in the following terms :

—" The foot hangs down in walking,

the toes are dragged, the sole is brought to the ground clumsily, and for

the most part upon its outer edge ; the knee is too much raised or carried

forwards without being bent ; there is generally a kind of stiffness about

* [A third and better supported hypothesis places the chief sensory tracts in the deeper
part of the lateral columns of the opposite side. But this most difficult problem is still far

from satisfactoi'y solution.

—

Ed.]
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the legs. Tlie patient uses one, or even two sticks, or he is held up by
crutches or by the arms of other persons ; he totters but slightly and standi

quietly and steadily. When left unsupported he sinks down upon the

ground. The gait of course varies somewhat according to the number of

muscles which are paralysed. When only those below the knees are

affected it is waddling and veiy peculiar." In those cases of partial para-

plegia in which sensation is also impaired the patient feels when he

stands upon his feet as though they were wrapped in wadding or covered

with thick woollen stockings ; or a hard floor may seem to him like a thick

felt carpet. I believe that he then always requires the guidance of vision to

enable him to stand firmly or to walk evenly. We shall presently find that

where a patient who has his feet close together totters or falls, as soon as he

is made to close his eyes, many observers infer that he is suffering from a

special disease of the cord—" sclerosis of the posterior columns " or " loco-

motor ataxy." I quite agree with Erb that although the symptom in ques-

tion is often present in that disease, it is yet by no means pecuhar to it,

being met with whenever there is an imperfect transmission of those sensory

impulses from the soles of the feet, and from the other parts of the lower

limbs, by which the equilibrium of the body in the erect posture is

normally maintained.

The lower limit of a lesion of the cord cannot be determined with any

great accuracy. We have seen that disease in the cervical region renders

the legs as well as the arms paraplegic, and this equally whether the affec-

tion is confined to a small part of the length of the cord or involves the

whole of it down to the cauda equina. A very simple observation, however,

enables us in many cases to say that at least some of the lower segments

retain their functions, although their connection with the brain is cut off.

We have but to see whether reflex movements can be excited in the legs by
impressions upon the cutaneous nerves. If this experiment succeeds, it

proves that the lumbar enlargement is still undestroyed. On the other

hand, its failure is not to be taken as conclusive evidence that the disease

extends throughout the whole of the lower part of the cord. On the con-

trary, it often happens in cases of very limited lesions that reflex movements
can only now and then be elicited. For example, surgeons find, when there

is fracture with displacement of the ujjper dorsal or cervical vertebrae, that

for a few days after the accident there is an entire absence of reflex excit-

ability in the cord ; it seems to have been in some way deprived of its func-

tions by the shock.* So also, we shall hereafter learn that the movements

are generally less readily obtained when disease has begun in the interior

of the cord than when it is merely compressed from without, the reason

being that in the former case an "inhibitory" influence is transmitted

downwards upon the lower centres. Even when these retain or have regained

their susceptibility, it may sometimes be easily exhausted for a while by

repeated calls upon it. In a well-known paper, read before the Royal

Medical and Chirurgical Society in 1839, Dr William Budd mentions the

case of a young lady in whom the slightest disturbance of the bedclothes

caused very energetic contractions of the right leg, which was paralysed

;

but there was a successive diminution in the vigour of the spasms on each

renewal of the stimulus. The impressions that produce reflex movements
are sometimes felt, and in the case of this young lady the movements them-

selves were attended with pain like that of cramp. On the other haad,

Dr Budd relates an instance in which all the limbs were paralysed by an
injury to the cord in the cervical region, but in which convulsions in

the arms were excited by drawing on the hair of the head or by tickling the

* [See tbe instructive remarks of Prof. Goltz on this subject iu his ' Verrichtungen des
Grosshirns,' S. 78-81.—Ed.]
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chin; the efferent impulses must then have traversed the seat of lesion,

through which no volitional efforts could be made to pass. As a rule, how-
ever, cases in which all communication with the brain is absolutely cut off

are those in which the reflex activity of the cord is most marked ; the patient

then has no consciousness either of the application of the stinmlus or of its

effect, unless he sees his legs jerked upwards. It seems probable that the
susceptibility of the lower spinal centres is often directly augmented by an
iri'itant influence transmitted downwards from the diseased part, just as it

constantly is by the administration of strychnia, which excites spasms in

paralysed limbs much earlier than in those which remain obedient to the
will. Sensitive impressions upon the skin of the soles of the feet seem, to

set up reflex movements in the legs much more easily than similar stimuli

applied to any other part of the cutaneous surface ; lightly touching the
hollow of the foot with a feather often throws the whole limb into spasm.
As might be expected, a hot metal plate produces much more marked effects

than one at an ordinary temperature, even when the transmission of sensory
impressions is so imperfect that the patient cannot tell the difference. But
the most violent convulsions of all are those which are sometimes excited by
micturition and by defsecation. One of Dr Budd's patients was obliged, when-
ever he was placed upon the night-stool, to have his feet inserted into two
large looj)S of saddlers' webbing which were nailed to the floor, to have
two larger loops adjusted over his knees, and to get an attendant to hold
down his thighs ; otherwise he was liable to be thrown forwards upon the
ground.

Reflex movements are always more or less perfectly co-ordinated. A
single muscle may sometimes be thrown into contraction, as in the common
exi^eriment of making the cremaster draw up the testicle by touching the inner
side of the thigh, btit only when a similar action is performed normally.
There seems to be no reason for supposing that the muscles in general use
are in any way individually represented in the spinal centres. And what-
ever may be the encephalic machinery by which the several groups of muscles
are harmonised and co-ordinated in their actions so as to produce definite

changes in the position of a limb, it is certain that cross-connections exist

within the cord by means of Avhich a similar result can be brought about.
We do not in man see such marked purposive reflex movements as are
observed in decapitated frogs. The nearest approach to them that I
remember to have read of was in a case of Dr McDonnell's, recorded in the
' Dublin Quart. Journ.' for 1871. The patient was paralysed in all four
limbs ; when a catheter Avas passed into his bladder his left arm would
" wriggle up and down, and the hand come fluttering over the genital
organs, although he was absolutely unconscious of the operation, and even
when his eyes were shut." Another curious case is related by Virchow at

p. 684 of his ' Gesammelte Abhandlungen.' It is that of a man who was
paraplegic, and who generally lay in bed with his lower limbs rigidly flexed.

When he wanted to stand upright he would pinch the right thigh sharply,

or give it a smart blow on its outer surface ; this threw both the legs into

a position of extension. Still the gastrocnemii remained contracted, and
before he could put his foot to the ground he had to bring down the heels
Avith both hands. As a rule, when reflex movements are excited by impres-
sions upon the cutaneous surface they remain confined to the limb on the
same side. Leyden says that they do not spread to the opposite limb
except when the lesion is in the medulla oblongata, but many instances to
the contrary may be found. The movements themselves generally consist
in a series of jerking spasms rapidly following one another, in which all the
joints are flexed, but sometimes the contraction is rather of a tonic character.

A curious illustration of the way in which one set of reflex actions may be
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made to counteract another set is afforded by a case of Dr Budd's. The
patient was recovering from paraplegia and could walk a few steps when
the contact of the soles of his feet with the ground would make his knees

bend beneath him ; this be was able to overcome by rubbing the surface of

his belly, the legs being then extended with a jerk.

A special kind of reflex movements has recently been described by Erb
under the name of " tendon-reflexes." It is a well-known schoolboy trick

to give a smart tap with the side of the hand upon the tendon of the great

extensor muscle of the leg, above or below the patella, while the knee is

crossed over the opposite thigh, thereby causing the foot to be jerked

upwards. In 1875 Westphal and Erb independently published observations

on this phenomenon ; and Erb seems to have proved that it is of a reflex

nature, the afferent nerves being those belonging to the' tendon itself.* He
has also shown that under morbid conditions, when the susceptibility of the

lower spinal centres is increased, the same movement of the limb may be
induced by a blow upon the periosteum of the tibia, below the ligamentum
patellae, and that similar contractions may be excited in many other

muscles by irritation of their tendons respectively. The reflex actions set

up in this way, and those which have their starting-point in cutaneous
impressions, are not necessarily affected in the same way by disease in the

same patient. The former kind may fail altogether, while the latter kind
are still to be obtained ; or they may be greatly exalted, the others being,

on the contrary, below the normal. 'No explanation of these differences can
at present be given. According to Erb, a phenomenon described by
Charcot and some other French writers is a particular form of tendon-reflex.

I refer to the violent tremor that can sometimes be produced in a paralysed

limb by grasping the foot with one's hand, and suddenly pressing it

upwards, so as to bring down the heel. Erb attributes this " ankle-clonus"

to the irritation of the tendo Achillis, which is forcibly stretched.

The condition of the reflex centres in the lower part of the cord bears a

close relation to the state of nutrition of the paralysed muscles, and to their

electrical reactions, in cases of paraplegia. We have seen that where
disease destroys the entire substance of the cord up to a certain level no
reflex movements of any kind can be obtained in the limbs below. Under
such circumstances the muscles become very rapidly deprived of their

electrical contractility, and they undergo marked atrophy. Erb seems to

think that before there is a complete loss of susceptibility to galvanic

currents there is generally a period in Avhich the "reaction of degeneration,"

described at p. 334, is present. On the other hand, when paraplegia is due

to a lesion limited to one of the upper segments of the cord, so that reflex

movements persist in the paralysed limbs, the muscles, as a rule, retain

perfectly normal electrical relations, and they remain well nourished for

months and years, or at most show a slight flaccidity and wasting, which may
fairly be attributed to disease. Indeed, they may actually become rigid, so

that the legs, for example, are either forcibly extended, or drawn up in a

state of flexion. But cases of this kind will be separately described here-

after, under the name of " spastic paraplegia."

Non-striated, as well as striated muscles can be excited to reflex con-

tractions. Erb mentions a curious case of paraplegia, in which a fluid

fsecal evacuation was passed whenever a large bedsore was dressed. And
in other instances micturition was directly produced by pressure over the

bladder, or by the introduction of the finger into the rectum. It does not

follow that the impulses were reflected upon the vesical muscular fibres after

* [There is, however, much to be said against the reflex character of this phenomenon.
See papers by Tschirjew (*R. und R's. Arch.,' 1879), Gowers ('Lancet,' i, p. 156, 1876), and
Waller (' Brain,' July, 1880). Knee-jerk therefore is a better name than tendon-reflex.

—

Ed.]

I
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being conveyed to tlie cord by cutaneous nerves, for the slightest compression

of any part of the bladder appears to be sufficient to make its mucous
membrane the recipient of stimuli from the urine contained in its interior.

Indeed, some physiologists now believe that when micturition seems to be a

volitional act, the influence of the will is really limited to relaxing the

sphincter, and throwing the abdominal muscles into forcible contraction, so

as to press upon the bladder and to set in action its reflex machinery. The
experiments of Goltz upon young dogs ('Pfliiger's Archiv,' 1874) have

shown that in these animals the bladder is capable of emptying itself at

regular intervals, and in a perfectly normal manner, after the cord has been

completely cut across by a sharp knife. Thus physiology would lead us to

expect that micturition should take place naturally in those cases of para-

plegia in which the lesion is limited to the upper part of the cord. In
practice, however, it is found that retention of urine almost invariably

occurs, even when reflex movements can be easily excited in the lower limbs,

proving that the lumbar centres are intact. The explanation doubtless is

that an inhibitory influence is transmitted downwards upon those centres

from the diseased part above. Goltz, in fact, states that in some of his

experiments it was not until several days after the operation of section of

the cord that the animal was able to micturate properly ; and he suggests

that in cases of injury to the spine in man the bladder would after a time

be found to have regained its functions, if catheterism were not continued as

a matter of routine. However this may'be, it is certain that the theoretical

accuracy of Goltz' s views with regard to micturition is established by some
very exceptional cases of paraplegia, in which the urine is passed quite

naturally. It is remarkable how many of the patients whose cases are

related by Dr Budd in his well-known paper were able to micturate, though
not always in a perfectly normal manner. In the case which I have already

cited as presenting such violent convulsive movements of the legs, the urine

at first began to flow in iuterruj^ted jets, but as the spasms grew more
feeble its stream became continuous. Another patient, at a certain period

in his illness, emptied his bladder involuntarily and with a sort of jerk,

•about every two hours. In a third case, one of fracture of the spine, in

which there was at first retention, the power of voiding urine quite naturally

was regained on the fifth day, whereas no volitional movements in the legs

occurred until the ninth day.

So, again, one of the cases related by Ollivier in his classical work* is

that of a man who had complete paralysis of his lower limbs as the result

of caries of some of the higher dorsal vertebrae, but in whom the bladder

performed its functions normally.

It is an interesting question whether the converse can occur, that is,

whether the lumbar centre for micturition is ever the only part of the cord

diseased, so that while the bladder is paralysed the lower limbs never-

theless retain the power of movement. I have notes of more than one case

in which retention of urine has preceded all other indications of the onset of

paraplegia by an interval of a few days, but I do not remember any instance

in which it has contint^ed to be the sole or even the main symptom of a
spinal affection. Some years ago I saw a gentleman who was one of the

sufferers in the Thorpe railway collision, and whose chief complaint was that

he could pass his water only in a very feeble stream ; he said that " it

flowed from him like oil," and it quickly became ammoniacal and very foetid.

He had pain and tenderness in the back, but the only sign of any loss of

power in the lower limbs was that in walking he sometimes seemed to totter,

especially if his foot caught against any slight obstacle; he also had
* [' Traite de la Moelle Epiniere et cle scs Maladies,' par C. P. Ollivier. 1st Ed., 1821,

3rd, 1837, with plates.—Ed.]
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" twitchings " in the legs three or four times a day. He was not long in

getting perfectly well.

In some instances in which the power of micturition is partially impau'ed
one can distinguish j^aralysis of the si^Mncter from that of the detrusor, the

muscular coat of the bladder itself, by which expulsion of the urine is

mainly effected. It might have been supposed that in the former case

there would be complete incontinence, the fluid dribbling away incessantly.

But i^hysiologists have found that even after destruction of the lumbar
cord the neck of the bladder can withstand a pressure of six inches of water
(as compared with one of twenty inches when the cord is intact) . And this

result is entirely confirmed by some observations of Hutchinson (' Brit.

Med. Journ.,' 1877) upon persons who have the remains of a shrunken spina

bifida, involving the fourth pair of sacral nerves, so that the sphincters of

the bladder and rectum alone are permanently paralysed. In such cases he
finds that the bladder may be able to hold a large quantity of urine, but if

once its reflex contractions are excited the will is, of course, powerless to-

restrain them, and therefore there is a constant risk of accidents. So in

many cases of partial paraj^legia the patient says that as soon as he feels,

the inclination to micturate he is obliged to indulge it, so that the urine is

apt to escape before he can get to the chamber-vessel. But when the

detrusor is paralysed, the complaint is that he has to strain for a minute or

two before he can pass any water, that it comes away slowly in a feeble

stream, and trickles for some little time after voluntary effort has ceased.

On the other hand, when the "micturition centre" in the lower part of

the cord is wholly deprived of its functions by disease or injury, the sphincter

and the detrusor of the bladder are of course paralysed together. The
result is that the organ becomes distended and that the excess of urine
beyond what it can hold dribbles away through the urethra. The Germans-
call this condition " ischuria paradoxa." It has often been mistaken for

incontinence ; an unskilled nurse is very apt to suppose that there can be
no retention of urine in the case of a patient who is constantly wet, and her
statements may mislead a careless practitioner ; but one can always avoid
such an error by passing one's hand over the lower part of the abdomen. In
real incontinence of urine the bladder keeps firmly contracted, and almost
perfectly empty. I believe that its walls invariably become greatly hyper-
trophied. It seems to be still doubtful whether this symptom always
depends upon an exaltation of the reflex activity of an intact lumbar centre,,

or whether it may occur after -that part of the cord has been destroyed, as.

the result of contractions of the detrusor, which one could either regard as

spontaneous or suppose to be dependent upon minute ganglia connected with
the vesical nerves.*

Some other points connected with the pelvic organs may be conveniently

mentioned here. One of them has reference to the rectum. It is well

known that the peristaltic movements of the intestine are not directly

dependent on the spinal cord. But the sphincter ani is under the control

of a lumbar centre. Consequently, as a rule, it becomes paralysed with
the bladder; and incontinence of the faeces is generally associated with
retention of urine. Another point concerns the male genitalia. Priapism
—a more or less complete erection of the penis—is of frequent occurrence
in paraplegia. It is one of the results of the reflex activity of the lower
part of the cord. Sometimes it seems to be simply dependent upon dis-

tension of the bladder ; sometimes it is directly excited by the operation
of catheterism. Goltz, in his experiments on dogs, traced out carefully

the various ways in which it could be induced by irritating the skin of

* [See a paper on these intra-vesical ganglia by Dr Francis Darwiu, ' Quart. J. Micr.
Sc.,' 1874, p. 109.—Ed.]
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the abdomen, or of the thighs, or the surface of the penis itself. He also

found that he could easily inhibit this reflex action by simultaneously

irritating the sciatic nerve, or even by pinching the hind foot. The last

observation—showing that the centre for erection is very sensitive to dis-

turbing influences—may serve to explain the fact that a temporary loss of

sexual power is not infrequently observed in persons who have been in a

railway accident, but in whom thei'e are no other symptoms of serious spinal

injury. When the lower part of the cord is destroyed priapism is of course

altogether absent. Lastly, as regards the female organs of generation, the

only fact worthy of mention seems to be that parturition may take place

naturally in a woman suffering from paraplegia, provided that the lumbar
centres remain intact.

Eeturning to the subject of micturition, we have still to consider certain

changes (in the urine itself, and in the organs that secrete and expel it) which
are of the highest clinical importance. Sir Benjamin Brodie many years

ago pointed out (in the ' Med.-Chir. Trans.' for 1836) that in cases of injury

to the spine the urine is often voided alkaline, ammoniacal, and turbid,

even as early as the second or third day ; it is now well known that in most
cases of disease of the cord, attended with paraplegia, the same thing occurs,

but generally not until a longer time has elapsed. Its explanation is still a

matter of doubt. Charcot believes that it is in some way due to a direct

action of the nervous centres upon the urinary organs. Most of the other

writers who have recently expressed opinions upon the subject think that it

is simply a result of decomposition of the urine, after secretion, while it is

stagnant in the cavity of the bladder. Such a view must not be taken to

mean that only those patients who have complete retention pass urine which
is alkaline and foetid, for there can be no doubt that a very slight impair-

ment of the power of the bladder may prevent it from emptying itself com-
pletely. But the difficulty, at the present day, is to understand how the

change in the urine is brought about, apart from the access of air. Traube,
of Berlin, was, I believe, the first to suggest that a badly-cleansed catheter

might set up decomposition in it ; and the importance of employing anti-

septic precautions before one introduces any instrument into the bladder

cannot be overstated. But I have seen more than one case in which
catheterism was never necessary, but in Avhich the urine nevertheless became
putrid. I do not know whether the difficulty is met by a suggestion made
by Dr Goodhart, in the ' Guy's Hosp. Eep.' for 1874, that an almost stag-

nant column of 'urine filling the urethra woiild suffice to enable organisms,

without which it is believed that putrefaction does not occur, to pass into

the bladder.

Moreover, although we may admit that decomposed urine is capable of

exciting inflammation of the bladder and of the ux'inary passages, it does not
appear that there is always such an interval of time as would be required

for the production of this effect. Charcot cites cases in which the urine

contained blood as early as the third and the fourth day respectively. And
the presence of blood is generally followed in a very few days by that of pus,,

or of the stringy mucoid substance which is formed out of pus in a strongly

alkaline liquid.

On post-mortem examination, in cases of this kind, one finds the most
intense cystitis and nejihritis ; and, indeed, these affections have most com-
monly been the direct cause of death. The mucous membrane of the blad-

der is ecchymosed or swollen, infiltrated with inflammatory products, lined

with a diphtheritic layer or with a granular deposit of phosphates, or actually

sloughing. Its muscular wall is often free from hypertrophy, but some-
times I have found it greatly thickened ; once it measured at least one twelfth

of an inch across, although the disease had lasted only four or five weeks.
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Tlie kidney's are enlarged, intensely congested, and full of suppurating

points and streaks ; in other words, they present all the characters of an
*' ascending inflammation."

A circumstance which points strongly towards the conclusion advocated

l)y Charcot,—that morbid changes in the urinaiy organs are at least some-

times directly dependent upon an influence transmitted to them from the

nerrous centres,—is that their development is commonly coincident with

that of a gangrenous condition of the stin over the upper part of the

sacrum and the gluteal regions adjacent. An " acute bedsore," in fact,

sometimes begins to form as early as the fourth day. Many instances of this

kind are quoted by Charcot ; but jierhaps there is not one more striking

than a case recorded by Sir William Gull, of a man who on November 22nd,

1856, was working in the docks, when he felt a sudden pain in the back
after lifting some deals ; he became paraplegic on the 24th, and on the

•26th was admitted into the hospital with a small bedsore already present.

It is clear that in such cases the affection cannot be regarded as a mere
result of pressure upon the skin, nor of the iiTitant action of excreta

passed without the patient's knowledge; but there seems to be no doubt
that each of these conditions is concerned in the production of the more
chronic bedsores which do not appear until after the lapse of some months.

An acute bedsore may sometimes be made to heal, if carefully attended to

;

this occurred in the case which I have just cpioted ; but afterwards another

one formed at the same spot, and it raj^idly increased in size, so that, when
the disease ended fatally, six weeks from its commencement, the whole
sjf the sacrum was exposed. Indeed, this affection may directly destroy

life, either by exhaustion, or l^y pyaemia, or by extension of putrid inflam-

mation into the spinal canal, when the dura mater has sloughed.

The morbid conditions that give rise to j^araplegia fall naturally into two
groups. The first includes all those affections which have their seat within

the cord itself. The second is made up of those in which the primary lesion

is outside the cord, this being "subjected to a sloiv compression, annihilating

its functions. The division is not, indeed, altogether exhaustive ; but it is

one of great practical importance, because in the second group there is a

very characteristic chain of symptoms, dependent upon the interference with

nerve-roots at the level of the lesion.

Myelitis.—Among the affections beginning within the spinal cord itself

^nd capable of causing paraplegia, the most important and by far the most
frequent is one which is now believed by all pathologists to be a more or

less diffused inflammation of its substance, and which they therefore term
myelitis. This, again, presents many varieties in its symptoms and course,

and in the morbid appearances to which it gives rise ; but in the main they

may be arranged into two (glasses, according as their progress is acute or

chronic.

Acute myelitis.—It has long been known that in many cases of para-

j>legia the cord is found after death to be more or less extensively softened

;

and from the time of Ollivier, the opinion has been maintained by many
pathologists that the morbid process in question is of an inflammatory
nature. There are, indeed, obvious objections to such a view. It involves

the admission that a remarkable contrast exists between softening of the

cord and a similar change in the brain. The latter (as w'e shall hereafter

find) is most frequently the result of a deficient supply of arterial blood to

the affected part of the cerebral substance ; and, Tvlien it is inflammatory, it

is almost always traceable to some definite local irritation. The former, on
ihe other hand, is very seldom secondary to any iuterniption of the blood-
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supply, and its chief causes are of a general kind, sucli as functional
exhaustion, exposure to cold, &c. A more serious difficulty is that the
histological appearances correspond only partially with those which are seen
in inflamed tissues generally, and that even the naked-eye changes are not
altogether such as are met with in the spinal cords of animals, when inflam-

mation has heen artificially set up in them. Leyden, for example, induced
myelitis in dogs hy injecting Fowler's solution of arsenic, and obtained
greenish patches of purulent infiltration, surrounded by vascular zones.

Now, in human pathology, the presence of anything that can be recognised
as pus in the spinal cord is in the highest degree exceptional. I find a
reference to a case of Jaccoud's as one of the chief instances of it that have-
been recorded ('Les Paraplegics,' &c., p. 545) ; but this writer, although he
speaks of a "myelite stippuree,'" does not actually say that the material
which took the place of the affected part of the cord was proved to be true
pus.

The colour of the spinal cord when softened is very variable. Sometimes
its tissue is pink or bright red from vascular injection ; sometimes it is

mottled with small ecchymoses ; it may then be so saturated "vvith extrava-
sated blood that doubts arise as to whether the case is not simj)ly one of
hsemorrhage, an affection, however, of which the occurrence is denied by
many modern pathologists, as we shall presently see. Probably all these
appearances are confined to an early stage of the inflammatory process^
Later on the blood undergoes changes which give to the diseased parts a
tawny yellow or brownish tint, or, if no hsemorrhage has occurred, it may
be perfectly white. Whether white softening is ever observed when death
has occurred at a very early stage I am not sure. I have not found any
instance of it among those cases which have proved rapidly fatal at Guy's
Hospital.

But the fact that one part of the spinal cord is softer than the rest, or
that it looks diffluent when cut across, is not of itself a proof that disease is.

present. It may result from bruising with the bone forceps during the autopsy
though made by the hands of a practised assistant. The microscope here
affords valuable assistance. In the great majority of cases one has only to
spread out a little of the softened tissue between slide and cover in order tO'

find with a quarter objective numbers of opaque mulberry-like aggregations
of fatty granules, the well-known " compound granule-masses " or " corpus-
cles of Gluge." The exact pathological nature of these bodies is, indeed,
still very uncertain ; but there is scarcely any doubt as to their practical
significance, as indicating that the part of the cord in which they are detected
is in a morbid condition. Leyden, indeed, quotes statements made by
different observers that they are normally present in the foetus, and that
they may also be found in persons at an advanced age, or after death
from tviberculosis, pneumonia, or anaemia, when no spinal symptoms had
existed during life. But at any rate one need not hesitate to regard them
as a proof of disease when they are thickly scattered through some parts of
a cord and absent elsewhere. The difficult question of their origin may be
left to be discussed hereafter, when I shall be describing softening of the
brain. The most remarkable points about them are that they are observed
under such diverse pathological conditions, and are fully develojjed at so-

eai'ly a period. Thus, there were large numbers of them in the spinal cord
of a patient who was under the care of Dv Frederick Taylor in Guy's
Hospital in 1873, and who died within eleven days from the commencement
of his sjrniptoms, and not more than fourteen days after the occurrence of a
slight injury that perhaps set up the disease. In such cases they are not
generally accompanied by an obvious infiltration of leucocytes, or by the
presence of any diffused granular matter, but lie embedded among nervous-



382 CHEONIO MYELITIS

elements wticli to a superficial observer seem to liave a Bormal appear-

ance.

Recent investigations, however, liave shown that the histological changes
are really far more considerable than would at first sight appear, and it is

to be noted that granule-masses are not infrequently discovered when there

is no obvious softening, the texture being, of the two, rather firmer than is

natural ; and, again, when there is no marked change of colour, or, at most,
only a pinkish-grey tint, with some blurring of the pattern on a cut surface.

Nor is even the failure to detect granule-masses a proof that morbid changes
may not be recognised where the cord has been specially prepared for the
purpose. In many cases after it has been soaked in a diluted solution of

chromic acid for two or three weeks one can see at a glance what parts of it

are diseased, since they remain colourless instead of turning green. And a
microscopical examination of thin sections shows that the nerve-fibres have
their axis-cylinders swollen and varicose, that the ganglion-cells are enlarged
and granular (or perhaps vacuolated), and (according to Erb) that the net-

work of the neuroglia is thickened, while its cells are increased in size and
augmented in numbers, and sometimes contain more than one nucleus. Erb
also says that a colloid substance is sometimes found diffused along the
course of the swollen connective-tissue bundles, and Leyden that a scanty
infiltration of leucocytes is now and then seen in the interstices between the
nerve-fibres. Such appearances are doubtless conclusive as to the inflam-

matory nature of the process, and so is the presence of recently effused lymph
in the tissue of the pia mater or in the subarachnoid space. This I have
myself found in sufficient quantity to be plainly visible to the naked eye,

and it probably might be discovered with the aid of the microscope in many
cases in which it has hitherto been overlooked.

Chronic myelitis. Local sclerosis of the cord.—The disease which I have
just been describing does not in all cases run such a course as might seem
at first sight to warrant our speaking of it as an acute inflammation. Some-
times, indeed, it sets in with fever and ends fatally in a few days, but in

many instances it is unattended with febrile disturbances, and goes on for

many months before it terminates, either in the death of the patient or in

his more or less complete recovery. What then justifies its name is the
fact that its onset is more or less sudden and its development rapid, the
jDaralysis being complete within a week or two.

In marked contrast with that affection^even in the most protracted

cases—is one which always begins insidiously and gradually, of which the
duration is never less than two or three years, and which, instead of leading
to a softening of the cord, rather renders it firmer and harder than before.

The naked-eye appearances in this form of myelitis are variable. Sometimes
it is altogether impossible to distingiiish those parts of the cord that are

diseased from those that are healthy ; in such instances no morbid change
was recognised until the accurate microscopical investigations of the last few
years revealed its presence. In other cases the substance of the cord is

obviously tougher than natural. Ollivier long ago very aj)tly compared its

appearance to that of the boiled white of e^g ; the knife meets with resist-

ance in cutting through it, and the exposed surface is smooth and even. On
close scrutiny it often looks gelatinous and has a greyish or greyish-yellow
tint. It is rather shrunken than increased in size.

,

With the aid of the microscope the neuroglia is found to be thickened
and to have a fibrillated texture, or even, in extreme cases, to be converted
into a dense mass of connective tissue with delicate, parallel, wavy fibres.

Its cells and nuclei are increased in numbers, and are far more conspicuous
than in the healthy spinal cord. Cells possessing a large number of
radiating processes (Deiter's cells) are often seen ; it is said that similar
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cells may )3e discovei'ed in the normal neuroglia, but they are at any rate

much more obvious in cases of chronic myelitis. The nerve-fibres ai'e gene-

rally atrophied ; they have lost their medullary sheaths, and their axis-

cylinders are described as having a hard, glistening look. The ganglion-cells

are shrivelled and granular, or may even be converted into homogeneous,
bright-looking angular bodies without processes, and having apparently no
nuclei, so that they can hardly be identified. At the same time granule-

masses are present, often in large numbers, but sometimes very few of them.
Corpora amylacea are generally abundant. The smaller blood-vessels have
their walls thickened.

This morbid process—the account of which is taken chiefly from the
work of Erb—is now generally known as "sclerosis." It is not, however,
peculiar to cases of chronic myelitis, such as are attended with paraplegia,

but lies at the foundation of several other affections of the spinal cord,

which will be described separately, because their limitation to special parts
of its substance gives them an independent place in nosology. In the
cases now under consideration, the lesion is so far diffused over the whole
segmental area of the cord, that it interferes with or altogether prevents the
transmission of motor impulses from the brain to the parts below. Its

extent may, of course, vary greatly. Sometimes it is confined to a single

spot, and it is often spoken of as " simple transverse myelitis ;" sometimes
it creeps slowly along the entire length of the cord (generally from below
upwards) until it may even reach the bulb.

etiology.—According to Erb, inflammation of the cord is more frequent
between the ages of ten and thirty years than in older persons. But I find

that a series of twenty-five fatal cases of primary diffused myelitis at Guy's
Hospital were pretty uniformly distributed over the several decennial periods
from ten to fifty, and that three of them occurred in patients between fifty

and sixty years old. Most cases occurred in men, the proportion being as
19 to 6. This, however, depends, not on the existence of any predisj)osition

to the disease in men, but on the fact that they are much more exposed than
women to its various exciting causes. For, although it certainly is not
always due to any one morbid influence, its direct aetiology can yet be traced
in many cases with remarkable accuracy. Sometimes it is clearly the
result of exposure to cold. Several instances of this have been related bv
writers on spinal affections, and our records at Guy's contain others scarcely
less striking. Thus in 1876 a custom-house ofiicer was admitted into the
hospital with nearly complete paraplegia, who had been well until eight days
previously, when he was obliged to remain for twenty-four hours in a barge,
where everything was soaking wet. On the very next day he was attacked
with pains in the joints, which he believed to be rheumatic ; his urine began
to run away fi^om him ; and two days later his feet and hands and back
already felt numb. Another patient, who was brought in on January 29th,

1875, had on the 18th of that month got wet and caught cold ; three
days afterwards he passed his water into his bed without knowing it, and
his legs became numb and powerless. Among the conditions which are
mentioned as especially apt to set up myelitis are sleeping on the damp
ground, or in snow, and prolonged immersion in water, as Avhen a j)erson

narrowly escapes drowning. Bodily fatigue also seems often to play an
important part in the aetiology of the disease. When it occurs in soldiers

on active service, as is said to be frequently the case, it may either be due
to exhaustion of the spinal cord in long marches, or to exj^osure to cold and
vret, or to both causes combined. A case in point has been recorded by
Sir William Gull ('Guy's Hosp. Rep.,' 1856). A young man, after

walking twenty-eight miles to seek for work, passed the night of July 8th,
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1865, in a brickfield. On the 15th he walked thirty-two miles ; the day was
wet, and he allowed his clothes to dry upon him. Next day he felt as well

as usual, but in the afternoon, while he was sauntering in a garden, his

legs suddenly gave way under him, and he fell down. He was admitted,

six days later, completely paraplegic. He was healthy and florid looking

;

but it should be stated that he had, about a fortnight previously, been

unable to pass his water for a period of twelve hours. He died in less than

a month.
A great muscular effort, such as often causes a pain in the back, is now

and then followed, after an interval of a day or two, by paraplegia. An
instance of this has already been cited (at p. 380) in the case of the

dock labourer. Another example of it occurred in Guy's Hospital in 1863
in the person of a railway porter, aged thirty-two, who was pushing a
carriage with his back, when he suddenly gave a jump to escape falling

into a pit, and so ricked his spine. For a moment he felt powerless, but he
afterwards resumed his work, and worked as usual on the next day. The day
after that, however, he was walking in the street when he suddenly became
paralysed and fell down. Each of these cases terminated fatally in about six

weeks ; at the autopsy no injury to the bones or the ligaments could be
discovered ; but in the dock labourer there Avas softening of the cord in the

dorsal region, the affected part having a greenish or brownish colour, no
doubt from admixture of a small quantity of extravasated blood. The
microscopical examination revealed no trace of any inflammatory exudation ;

but I do not doubt that, if modern methods of investigation could have

been used, we should have been more successful. I shall, however, have to

revert to this question further on,—when I shall have to discuss in some
detail the question of the causation of myelitis by mechanical injury.

Violent mental emotions,—of terror, grief, or anger,—are mentioned as

possible causes of mj^elitis by some writers. Thus Leyden met with a case

of paraplegia, of which the symptoms and course corresponded exactly with

those of myelitis, and which appeared to be due to fright from the breaking

ou.t of a fire.

Again, it occasionally happens that paraplegia develops itself in the

course of an acute disease, especially during convalescence ; and in cases of

this kind myelitis has been discovered on post-mortem examination. I have

already referred to such observations in discussing the diphtheritic para-

lyses. Virchow has recorded (' G-es. Abhandl.,' p. 683) an instance in which

chronic niyelo-meningitis came on a few months after recovery from enteric

fever, and seems to have thought that this occurrence was more than a
coincidence. Westphal examined the bodies of two patients, each of whom
became paraplegic during the eruptive stage of smallpox (variolois), and
in both cases he found disseminated myelitis. Either pregnancy or the

puerperal state, too, may be attended with paralysis of the lower limbs ; and

it would seem that the cord has been found softened. But the most remark-

able case of all,—if it was correctly interpreted,—is one which Baumgarten
supposed to be due to infection with the poison of the epizootic splenic fever

(Milzbrand) ; it ended very quickly in death, and he found the characteristic

bacilli in the blood as well as in the spinal cord (' Arch. f. Heilk.,' 1876).

Syphilis is said by Erb to be an undoubted and important cause of

myelitis. He states that the affection may then run either a very rapid or

a chronic course. Of cases of the latter kind he saw at least a dozen in the

course of a few years, and some of them came to an autopsy. This ques-

tion, however, is one which I shall have to discuss further on.

Lastly, there is reason to believe that sexual excesses play a consider-

able part in the aetiology of diffused inflammation of the spinal cord, although

it is very difficult to say exactly how far this influence extends. Men who
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have been indulging their passions too freely, especially if they are weakly
or very young, often experience pains in the back and limbs which seem to

be due to exhaustion of the lower spinal centres, and not merely to fatigue

of the muscles. And it is probable that these symptoms may after a time
pass into those of actual myelitis. Whether coitus in the erect posture is

especially injurious I do not know, nor whether onanism is so, except in so

far as the stimulation is apt to be repeated very frequently in the absence
of instinctive desire, and at an early period of life. On these points no
evidence is to be obtained, nor can one desire to collect it, since the possible

physical effects of such practices are far outweighed by their influence upon
aiorals.

In passing on to discuss the symptoms and course of myelitis I must
remind the reader that on grounds of practical convenience I have set aside
for separate description certain groups of cases which are included under
that designation by the morbid anatomist, namely, those of softening due
to direct extension from some affection of the parts outside the cord (" com-
pression-myelitis "), and also those of sclerosis limited to certain definite

tracts within the cord or disseminated in a number of isolated patches
throughout its substance. I am at present confining myself to the primary
form of acute myelitis, and to the more or less diffused forms of chronic
myelitis. Now, in such cases the principal symptom is paralysis of parts
below the seat of lesion. Indeed, the whole account of paraplegia, from
p. 371 to p. 380, may be taken as applicable to the disease now under consi-

deration. But it is important to note, that not only may the slightest

possible general impairment of muscular power in the legs be due to

myelitis, but even, in all probability, a partial loss of power in a part of a
limb, or even in a particular set of muscles. -

But it is important to note that besides causing paralysis, impairment of
sensation, dyssesthesise, disorder of the reflex functions of the cord, and the
like, myelitis is often attended with another set of symptoms which I have
hitherto avoided mentioning, namely, with painful sensations referred to

various parts of the body. In some instances the seat of pain is in the
back ; it there varies greatly in intensity ; it may either be confined to one
or two spinous processes, or diffused along the whole length of the cord

;

there may be extreme tenderness on pressure, or this may be altogether
absent. Occasionally spinal pain may be the earliest symptom of the
disease, but the notes of cases which I have before me seem to show that
this is rare. In other instances the pain is referred to the front of the
chest, or to the epigastrium, or to one or more of the limbs. One patient,
a girl of nineteen, was attending as an out-patient for pain in the chest,

when she one day fell down in the waiting-room with paraplegia. Another,
a man aged forty-nine, had complained of a fixed pain in the left hip for
eight weeks before any definite sign of spinal mischief showed itself. A
third patient, a man aged fifty-one, suffered at first from severe burning
pains in the soles of the feet, which continued night and day for a consider-
able time. These cases all terminated fatally, and in each of them the
bones and ligaments and membranes were found to be healthy, the disease
being limited to the substance of the coi-d itself so far as could be ascer-
tained by ordinary methods of examination. Sometimes, when pain is

referred to the fore part of the body, it is accompanied by a sense of
•constriction, as if a cord were tightly bound round the waist, or as if the
chest were fixed in a vice. We shall hereafter see that this symptom, to
which Grerman writers give the special name of Gurtelgefillil (girdle-feeling),
is particularly marked in that other form of paraplegia due to compression
of the cord by disease of the surrounding structures. But I believe that
-there can be no question as to its occurring now and then in cases of

VOL. I. 25
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primary myelitis. On the other hand, I would strongly insist on the fact

that a large majority of cases of this kind are altogether unattended with

pain, whether in the back or elsewhere.

The course of myelitis differs very widely, not only according to the

nature and seat of the morbid change in the cord, but also in individual cases

which appear to resemble one another closely. Erb speaks of the disease as

sometimes setting in with malaise and fever, and even with rigors. A case

in point occurred at Guy's Hospital in 1872. A man, aged fifty-one, who
was much exposed to weather, one day began to shiver, and was attacked

with severe pains running down the back of the thighs and calves and the

insides of the arms. He remained in bed for four days, after which the

pains left him, and he went to work again. Next day he lost all power in

his limbs, and he died of dyspnoea about eight days afterwards. The para-

lysis often shows itself quite suddenly in that form of myelitis which leads

to " softening " of the cord. Indeed, as Erb points out, the rapid develop-

ment of this symptom affords the chief justification for our calling cases of

this kind "acute;" they are, in fact, often unattended with febrile sym-
ptoms, and their duration may be prolonged over a period of many
months.

Prognosis.—Until within the last few years there were no grounds upon
which writers could speak with confidence of the possibility of complete reco-

very from myelitis. It was well known that many patients suffering from
paraplegia got perfectly well, but whether inflammation of the cord existed in

such cases was uncertain. The discovery of the remarkable power of regene-

ration possessed by nerve-fibres (see p. 336) did much to clear up the doubt,

and Eichhorst and Naunyn found in experiments upon young dogs, in

which they cut through the spinal cord in the lower dorsal region, that the

affected part, although it became completely liquefied, yet ultimately under-

went a partial repair, nerve-fibres with double contour being developed in

small numbers in the new material which filled up the gap, while motor
power and sensation were to some extent regained. These results have not

been confirmed by the more recent investigations of GToltz and Freusberg
;

nor in any case could one lay much stress upon them so far as human
pathology is concerned, since it is certain that in man the cord is very far

from possessing such powers of restoration. But, on the other hand, I

shall presently have to cite an observation made by Michaud, which shows
that in spite of the occurrence of well-marked myelitis, recovery from
compression-paraplegia may take place, the affected part of the cord con-

tinuing to display obvious morbid appearances. Surely this case may be
taken as proving the possibility of the complete subsidence, with return of

normal function, of those local and slight forms of myelitis which may fairly

be supposed to be present in partial and transitory forms of spinal para-

lysis. Such a conclusion is further supported by the fact that the recovery

is often incomplete in cases of this kind, since it is more reasonable to

suppose that an organic affection of the cord should in some part subside

than that a merely functional disorder should in any part be permanent.

However this may be, it is certain that, as a rule, the prognosis must be

unfavourable in cases of complete paraplegia with paralysis of the sphinc-

ters which depend on a primary myelitis. But it is another matter if the

paralysis is incomplete or limited to certain muscles.

The diagnosis of myelitis as a cause of partial or complete parapkgia* is

generally effected by a process of exclusion. We have first to determine

that the original seat of the disease is in the cord itself, and that the case is

not one of compression of the cord, nor of meningitis. I cannot, however,

discuss the grounds upon which these inferences must be based until I

shall have described the diseases in question. Secondly, we have to decide
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what affection of tlie substance of tlie cord is most likely to he the cause of

the paralysis. Now, myelitis is at once the most frequent of these affections

and hy far the most varied of them all in its symptoms and course. But I

have already virtually admitted that doubts still prevail as to which cases

should, and which should not, be set down to it, at least so far as concerns

the less fatal forms of paraplegia. I therefore think that the only conve-

nient way of dealing with the subject of diagnosis will be for me here to

interrupt my account of myelitis, and to introduce, as briefly as may be, the

necessary descriptions of the other morbid conditions, beginning in the cord
itself, with which it may be confounded. These I shall take in an ascend-
ing series, beginning with some which are comparatively of but little gravity,

and afterwa.rds passing on to others which are as dangerous to life as

myelitis itself.

Neurasthenia Spinalis.—" Spinal wedJcness."—Among the patients

who seek medical advice, believing that they are suffering from spinal disease,

there are some— chiefly youths and men not far advanced in adult life—whose
principal complaint is of muscular fatigue and weakness. If they attempt to

walk far they experience aching pains or stiff sensations in their limbs.

When they have to stand for more than a short time their legs tremble, and
seem to give way under them. They feel tired and weary all daylong, even
before they get out of bed in the morning. On account of the resemblance
which such cases undoubtedly bear to some others in which there is early

mischief in the cord, it is desirable that a special name should be given to

them; and that of "Spinal Neurasthenia," originally proposed by Drs
Beard and Eockwell in 1871, appears to be very suitable. It has recently

been adopted by Erb, from whose account of the complaint mine is taken,

and who in 1876 had already collected notes of more than two dozen cases.

Most of them occurred in persons belonging to the middle or upper classes

and to families with marked tendencies to suffer from nervous disorders.

The exciting causes appeared generally to be either over-exertion of body or

mind (especially if carried on during the hours that ought to have been
devoted to sleep) or the various forms of sexual excess. Among the sym-
ptoms were an "irritable weakness" of the generative organs, sometimes a
little dribbling of the urine after micturition, and very rarely a slight sensa-

tion of numbness or formication in the feet. In some cases dragging or

tearing pains in the limbs were complained of ; but generally these were not
very severe. Very often there was a peculiar pain in the back, seated

apparently in the muscles, increased by movements of the spine or of the

scapulae. Sometimes local tenderness of certain spinous processes was
present, exactly as in the affection which will hereafter be described as

*' rachialgia " or "spinal irritation;" it may then be said that the two
neuroses were combined in the same patient. Indeed, it often happened
that there was also functional disturbance of the brain, indicated by sleep-

lessness, timidity, hypochondriacal depression of spirits, &c.

It is supposed by Erb that the state of the nervous elements in the

spinal centres in such cases is in fact the same as in the healthy cord when
exhausted by the discharge of its functions. The difference is that a
natural period of rest fails to restore to them their vigour and activity.

This view appears to me to be very reasonable. The diagnosis from myelitis

and from other serious spinal diseases must be based mainly upon the

absence of all objective symptoms of a definite lesion of the cord, in contrast

with the vehemence with which the patient complains of his subjective

sensations. Erb says that spinal neurasthenia sometimes sets in rather

suddenly, developing itself fully in the course of a few days. It may reach
such an intensity as to compel the sufferer to give up his occupation and



388 ANEMIA OP THE COED

even to renounce all society. It is often obstinate, lasting for many months,

or even for years. Eelapses of it sometimes occur. Whether it ever is

incurable, or passes on into any organic affection, is as yet doubtful.

Anemia of the Spinal Cord.—Unless the modern interpretation

of a very old observation is incoiTect, one of the possible causes of para-

plegia is an arrest of the arterial blood supply to the lower part of the

cord, Nicolaus Stenon in 1667 described, as a result of tying the abdo-

minal aorta in animals, that the lower limbs became powerless, and
remained so until the ligature was removed. His experiment was long

afterwards repeated by Sir Astley Cooper and by others; but until 1869
the explanation universally accepted was that the muscles were paralysed

because they and the peripheral nerves were deprived of blood. Schiffer,

however, has recently shown that if this were the case an interval would
elapse, instead of the effect being observed a few seconds after the opera-

tion. Whether a similar form of paralysis is ever seen in man as the result

of disease appears to be somewhat doubtful. The most frequent cause of

obstruction of the abdominal aorta is embolism ; but in that affection, as

might be expected, the clot becomes impacted close to the bifurcation of the

vessel—too low to interfere with the circulation in the lumbar enlargement

of the cord.

In the ' Gruy's Hospital Eeports ' for 1857, Sir William Gull gave the

clinical history of a patient whose aorta was from some cause or other

obstructed, and who was attacked with paralysis which, as he thought, was
peripheral, rather than spinal, in its origin. The man was a shipwright

;

and in the beginning of March, 1855, while apparently in perfectly health

he was suddenly seized, being in a stooping position, with pain in the loins.

This went off after he had rested for a few minutes ; but on his resuming

his work it returned and extended do^vn the legs, with a sense of numbness,

soon followed by entire paralysis, both of sensation and motion, from the

loins downwards. The sphincters were involved. After a few days sensa-

tion returned, and he was able to take a few steps unsupported. He
gradually improved, but the legs remained unsteady. The paraplegic

symptoms led to his coming under Gull's care in June of the same year.

It was found that there was no pulsation in the abdominal aorta, nor in the

arteries of the lower limbs. The right superior epigastric artery, was
already distinctly enlarged, and could be seen pulsating. In the course of the

two following years he regained power to walk tolerably well, but at the end of

that term his muscles were still thin and his gait was languid, and from time

to time he had slight returns of weakness and numbness in the legs. His

feet also were cold and damp. Leyden has suggested in reference to this

case that it is improbable that a sudden obstruction of the abdominal aorta

should have occurred without more serious symptoms developing them-

selves, and that a collateral enlargement of the epigastric artery would

hardly have been seen at so early a period afterwards. And it must be

admitted that the case resembled one of "coarctation of the aortic arch"

in many respects ; and, among others, in the presence of a systolic murmur
at the lower angle of the left scapula. But, on the other hand, the

arterial anastomoses over the back and the abdomen underwent gradual

enlargement while he was under observation, apparently to a very marked
extent. And even if the obstruction had existed for a length of time before

the paralytic symptoms appeared, it still may have caused them ; a supply

of blood adequate to the ordinary requirements of the lower limbs (or, on
the other view, of the spinal cord) may have been insufficient for some
specially prolonged effort, or when the man was exhausted by overwork
or by some other cause. One remark made by Dr Gull is interesting:

namely, that "using the legs soon brought on increased weakness and
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numbness." For an intermittent paraplegia has been noticed in horses, as

a result of obstruction of the aorta ; a loss of power in one or both of the

hinder limbs, coming on when they are driven, and subsiding when they

stand still. Charcot is said to have observed a similar condition in a
patient whose right common iliac artery was obstructed. When this man
was walking he was obliged to stop every fifteen or twenty minutes, on
account of paralysis of the corresponding limb ; after a few minutes' rest the

symptoms passed off and he was able to go on again.

Leyden appears to have found capillary embolisms in the cord in ulce-

rative endocarditis, but I am- not aware that any impairment of its functions

has been traced to them
;
probably the arteries which enter it are not large

enough for obstruction of any one of them to produce clinical effects.

There is some evidence that a defective blood-supply to the spinal cord
may lead to the occurrence of paraplegia in persons who have suffered

severely from hsemorrhage, or who are highly anaemic. Among the cases

of this kind quoted by Leyden there is one of a woman, aged twenty-four,
who had lost blood profusely after a confinement ; she was exceedingly weak,
but she was resuming her domestic duties when, at the end of about a
month, she suddenly became unable to stand. Another case, published by
Dr Montard Martin, occurred in a man as the result of severe haemorrhage
in the course of dysentery. Others were in persons who had suffered

from menorrhagia, but it must have been difiicult, if not impossible, to

exclude hysteria, which, as we shall presently see, may itself cause para-

plegia. The same source of fallacy exists in reference to those cases which
are recorded as examples of paraplegia due to chlorosis in women. I am
not aware that such an affection has hitherto been observed in the intense

and fatal form of idiopathic anaemia to which men are liable.

But, after all, the mere fact that persons Avho have lost blood are now
and then attacked with this form of paralysis is far from showing that

anaemia of the spinal cord is capable of directly producing the effect in

question. For the proof to be complete there must be no interval of time
during which impairment of the nutrition of the cord could have occurred
as an intermediate link in the chain of events. In any future case it would
be important to note whether the patient, after the haemorrhage, took violent

exercise or worked hard in any way, using his legs more than his arms, so

as to cause the lower spinal centres to make special claims upon the nutrient
powers of the blood. We might thus be able to see why the lower limbs
should alone be paralysed and not all parts of the body alike.

However this may be, I do not find the smallest reason to suppose that
paraplegia ever depends upon a defective supply of blood to the whole cord
or to any part of it in persons who have a good colour, whose extremities
are warm, and who to all appearance have an active circulation in the
organs generally. Some years ago, however, Brown-Sequard professed to be
able to distinguish a paraplegia due to anaemia from one due to hyperaemia
by the simple circumstance that, whereas the former was benefited by
keeping the patient recumbent on the back, the latter underwent aggrava-
tion when this posture was adopted but was lessened if he lay on the
abdomen, or stood upright, or walked. This method of diagnosis has
recently been endorsed by Dr Hammond, of New York, who mentions a
case which he considered to be one of congestion, and in which " all the
symptoms were worse in the morning." However, he does not give any
details which might show in what manner he was able to exclude
other possible causes of an aggravation at this period of the day, such as
stiffening of the muscles when disused for some hours. And it seems
to me that the value of his opinion is greatly diminished by the readiness
with which he adopts this kind of hypothetical pathology, assuming, as he
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does, tlie existence of two altogether distinct forms of spinal anaemia, tlie

one limited to tlie antero-lateral, the other to the posterior columns. The
last affection is, indeed, one with which we are all well acquainted under the

name of "spinal irritation" (or rachialgia), which I shall describe in the

next chapter. Nor could one have a more striking proof that such specu-

lations are utterly baseless than the fact that Stilling and Ollivier had each

referred this disease to the very opposite condition—congestion of the cord

—for reasons which ai'e neither better nor worse than those of Dr Hammond.
SpiNAii Htpee^mia.—Passing now to consider whether paraplegia may

depend upon congestion of the cord, I will frankly state my own conviction

that we are never justified in making such a diagnosis. All pathologists are

agreed that distension of the blood-vessels within the spinal canal, if found
in the dead body, affords no proof that they were overfull during life : it may
be due either to the mode of death or, if the corpse lies face upwards, to

post-mortem gravitation. But there are sometimes good reasons for believing

in the occurrence of morbid processes, in spite of the fact that they cannot

be recognised by the anatomist. What chiefly leads me to reject the

doctrine of a persistent congestion, independently of any mechanical cause

for it, is my opinion as to the origin of that doctrine. In the early days of

pathology wi'iters proceeded to assign to all diseases their anatomical

lesions in an ascending order of severity. They found that almost every

organ was liable to certain chronic changes which could be regarded as

inflammatory, and any cases which seemed to stand lower in the scale were
handed over either to hypersemia or to anaemia, according as the one condi-

tion or the other seemed the more easily to be brought into harmony with
the various symptoms.

Even now a similar method prevails. In 1866 Dr Eadcliffe (' Reynolds'

System,' ii, p. 619) had under his care a woman who had been found para-

lysed in all her limbs the morning after having had her menstrual flow

checked by an alarm of fire. Among the other symptoms were tingling in

the fingers and toes, some degree of general hyperaesthesia, and a dull

burning aching in the limbs and along the spine, without special tenderness

on pressure over the vertebrae, but with increased sensitiveness to a hot

sponge. The bladder and rectum performed their functions naturally.

There was iio over-excitability of the reflex centres in the lower part of the

cord. Within two or three weeks she began to improve, and at the end of

five months she left the hospital convalescent. Considering the circum-

stances under which her attack commenced, we can see that the hypothesis

of spinal congestion is not unreasonable, although other intei-pretations

are possible. It is easy enough to carve out of the whole mass of

cases of paraplegia a group presenting the same symptoms as those which
existed in Dr KadclifEe's patient and to label them accordingly ; but I

fail to see any ground for supposing that these cases have more claim to

the title of spinal congestion than any others in which the paraplegia is

incomplete and terminates in recovery. Dr Eadcliffe lays stress upon the

sudden commencement as charactei'istic. Now, it is obviously a question

that can be settled by direct observation, whether a paraplegia of which
the onset is sudden does really get well more often than one which begins

gradually. But in the meantime, I find that Erb lays stress upon a

slow development of the symptoms as distinguishing hyperaemia from other

morbid states of the spinal cord. He also mentions, as one of the most
important signs of this affection, its fluctuating and changeable course. I

have, however, seen at least one case of myelitis in which inexplicable varia-

tions in the severity of the paralysis and of the anaesthesia occurred from
day to day. (See Dr Moxon's ' Croonian Lectures,' E.C.P., 1881.

—

Ed.)
Eeflex Paeaplegia.—It has long been suspected that a loss of function
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in the spinal cord, causing paralysis of the lower limbs, may be an indirect

result of certain visceral diseases. Such an affection, indeed, would be fairly

comparable with one to which I have already alluded at p. 332 ; two cases

are there mentioned, in each of which a paresis of the muscles of one arm
was caused by a carious tooth. Dr Hammond relates the case of a young
lady, aged twelve, who was brought to him on account of a paraplegia which
had developed itself very suddenly. He administered several doses of san-

tonine, followed by castor-oil ; this led to the discharge of a number of round
worms, and the paralysis disappeared in the night.

Within the last few years there has been much discussion as to the way
in which this kind of paralysis is brought about. Mr Stanley, who was
perhaps the first to describe it, was contented {' Med.-Chir. Trans.,' 1833)
to refer it to "irritation, propagated through the sentient nerves to the
spinal cord," whence he supposed that " the impression " was " transmitted
through both the motor and sentient spinal nerves to the limbs, here occa-

sioning an impairment both of sensation and of the power of motion."
Obviously, however, this explanation goes but a very little way, and there
is nothing gained by the notion of a positive transmission outwards towards
the periphery. In 1860 Dr Brown-Sequard published in the ' Lancet ' a
theory, which he had elaborated in detail, and according to which irritation

of aferent nerves in a diseased organ was supposed to set up a reflex spasm
in the blood-vessels of the spinal cord, rendering it anaemic, and so impairing
its nutrition and its functions. In the following year, however, Sir William
Gull refuted this opinion in the ' Gruy's Hospital Reports,' and no one now
accepts it. Nor has any support been accorded to a not very intelligible

suggestion of Jaccoud's, that reflex paralysis is due to an "exhaustion" of

that portion of the cord upon which faU the stimuli conveyed upwards by
the sensitive nerves belonging to an irritated part. Thus the field remained
clear for the entrance of the modern doctrine of " inhibition," which in

theory meets all the difficulties of the case satisfactorily. Its application to
paraplegia seems to have been first made by Lewisson (' Eeichert's Archiv,'

1869). In a series of experiments on rabbits, he succeeded in paralysing
the lower limbs by forcibly squeezing between his fingers the kidney, or
the uterus, or a large loop of intestine. The loss of power is described as
lasting only as long as the pressure was continued, or a little longer, and
as always disappearing abruptly. Now, nothing is easier than to refer
nervous phenomena of all kinds to " inhibitory " influences; but this very
fact makes it essential that the pathologist should never extend the area
of inhibition a hair's breadth beyond the limits to which a strict inter-

pretation of physiological observations would confine them. The paralytic
affections already referred to as being caused by diseased teeth, and the
paraplegia from worms in Dr Hammond's case, were all in perfect accord
with Lewisson' s experimental results, since they subsided as soon as the
source of irritation was removed. Dr Graves has placed on record the case
of a man who was admitted into the Richmond Hospital in 1835 with,

partial paraplegia of two weeks' duration, and a tight stricture, which
had existed for some months. He had recently been much exposed to cold
and wet, and this might have been regarded as the cause of the paralysis.

But in a very few days after the first introduction of a cathether a remark-
able improvement took place in his legs and in his back, where he had had
much pain. In fact, the change was almost sudden ; and within a month
the power of the lower limbs was completely restored. It would seem that
we may fairly regard this as an instance of reflex paraplegia, I believe that
•cases have been recorded in women in whom the reduction of a displaced
Titerus has been followed by a marvellously rapid recovery from paralysis

;

but it is then scarcely possible to exclude hysteria as a cause of the loss of
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power. On the other hand, the immense majority of cases which are sup-

posed to he of reflex origin run a protracted course. It is true that the

disease which is supposed to he the starting-point of the inhibitory influence

is often itself permanent and incurable ; but sometimes it subsides entirely,-

and yet the paralysis persists.

T-n such cases, it is only reasonable to admit that there is something
more than a mere reflex paraplegia ; and, indeed, myelitis has sometimes
been discovered after death. A particular group, in which the paralysis

has appeared to be secondary to some affection of the bladder or of the

urethra has been known by the distinctive name of " urinary paraplegia."

Three instances of it were recorded by Gull in 1856 (' Med.-Chir. Trans.,''

xxxix) ; in each of them a part of the spinal cord was found softened.

Two similar cases have come under the observation of Leyden; the
paralysis seemed to have started from a vesical affection, which in one
patient was itself the result of a long-standing stricture; there was a
limited inflammation of the upper portion of the lumbar enlargement with
granule masses. Leyden remarks that the seat of this lesion, corresponding
exactly with the spot at which the nerves of the bladder enter and leave the

cord, suggests the conclusion that the morbid action had extended along-

their fibres. This opinion has since been supported by experiments made
by Tiesler and Feinberg and Klemm, each of whom succeeded in gene-
rating an inflammation of the lower part of the spinal cord in animals by
setting up neuritis of the sciatic nerves. In a dog operated on by Tiesler

there was actually a collection of pus in the substance of the cord " at the

point of exit of the sciatic plexus." E-oesingh, however, has repeated some
of these experiments with negative results, so that the question can hardly
be regarded as finally settled. And, as Erb points out, no observer has as

yet traced an inflammatory process step by step along the whole course of

the nerves.

Sir "William Grull several years ago proposed a different route for the
transmission of the morbid action, namely, by the veins. In a man who died

of paraplegia, consecutive to a long-standing stricture, he found a small quan-
tity of pus lying outside the sheath of the dorsal part of the cord ; and one
of the vertebral veins in the lumbar region was full of pus. But it is men-
tioned that there was a large slough over the sacrum, and, as we now know
that a putrid inflammation often enters the lower end of the spinal canal

from a bedsore, I think that most probably the suppuration there and the

venous thrombosis arose in that way shortly before death, and were, in fact^

indirect consequences of the paralysis.

There would be no difficulty in collecting from medical works and
journals a large number of cases of supposed reflex paraplegia, but they

would need to be most carefuUy'criticised. In the Guy's Hospital Library

copy of the * Medico-Chirurgical Transactions ' for 1833, containing Mr
Stanley's paper, there is a pencil-note by Dr Wilks, to the effect that the

majority of his cases were wrongly interpreted, and were really examples of

a primary inflamniatoiy softening of the cord, attended with secondary

cystitis and nephritis. There are, indeed, two cases to which this remark
does not apply : one is that of a patient admitted into St Bartholomew's

Hospital for retention of urine (attributed to a severe gonorrhoea, the dis-

charge of which he had stopped by injections), who became paraplegic and
died in about a fortnight ; the other, of a man who was getting well of a*^

gonorrhoea when he was seized with paralysis extending up to the umbilicus,

and fell back dead in his bed sixteen hours afterwards. But I shall here-

after have to relate instances in which septicaemia set up rapidly fatal cere-

bral symptoms for which no adequate explanation could be found at the

autopsy ; and it seems to me likely that the cases which I have just quoted.

1
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of Mr Stanley's were really of that nature, rather than merely reflex, or due
to inhibition of the spinal centres.

On the other hand, when a chronic paraplegia develops itself in a person

who has for years had a stricture, or who has recently had dysentery or

some other intestinal affection, or who has a retroflexed or prolapsed

uterus, one must not forget that this may be a mere coincidence. Brown-
Sequard formerly laid down a series of fifteen criteria, by which he thought
that a reflex paraplegia might be distinguished from one due to an organic

lesion in the cord. But now that we know that myelitis is actually present

in most of the cases supposed to be of reflex origin, these criteria would
have to be set" aside, even if experience had not long since shown that no
reliance could be placed on them. And I think the only way in which one
can exclude the possibility that the relation between the primary disease

and the paralysis is purely accidental is to show that the cases in question
are too numerous to admit of such an explanation. But can this be shown ?

I must for my own part confess that I have never yet had under my care a
patient who appeared to me to be suffering from reflex paraplegia.

Hysterical Paraplegia.—It is a well-recognised fact that hysteria is a
not infrequent cause of paraplegia ; the proof being that young women who
have previously suffered, or are actually suffering, from other hysterical

symptoms are apt to be affected with paralysis of the legs, which after a
time quickly gets well, or even suddenly, under the influence of somfr
mental or moral shock. To define as accurately as possible the characters

of such an affection must evidently be of great importance in reference to-

prognosis and treatment, for the diagnosis cannot be taken for granted upon
the mere fact that the patient has hysteria, and (on the other hand) affec-

tions really hysterical are occasionally met with in persons who do not
present obvious indications of that disease. But there is a remarkable want
of agreement among writers as to the kind of paraplegia which is most
likely to be due to such a cause. Eadcliffe says that the paralysis is

usually incomplete, Wilks that its very completeness is, in a doubtful
case, an argument against its being due to real disease. According to

Wilks there is loss of sensation, and most writers agree with him. Duchenne
attached much importance to the presence of a diminution of " electro-

sensibility" without loss of "electro-contractility;" but Reynolds has
related two cases in which tactile sensibility, sensibility to electricity, and
electro-contractility were all perfect. The features on which he seems to
lay most stress were that although each of these patients could raise her
legs from the bed, either separately or together, and could move all her
toes, yet when she was made to attempt to walk, even if supported by a
strong arm on each side, no amount of help could prevent her from stag-

gering and tumbling down to within a few inches of the ground, from which
position she would nevertheless recover herself without assistance. As
regards micturition, Reynolds states that while retention of urine is. itself

common in hysteria, he has found that loss of power over the bladder and
rectum is not generally present in hysterical paraplegia ; Wilks, that the

patient "at all events, does not wet the bed, she merely has retention;"
Eadcliffe, that " the bladder and rectum are little, if at all, under control ; less

so, as a rule, than in common paraplegia." Wilks seems to insist some-
what on the fact that hysterical girls remain plump in spite of their being
affected with paralysis. I remember that Sir William Gull used to point
out the coldness and pallor of the surface of the legs in such patients, as-

contrasting with their condition in cases of organic disease of the cord.

CoNCirssioN OF THE CoRD.—lu Ordinary cases of fracture and disloca-

tion of the spine, such as come under the care of the surgeon, the paralysis,,

which is commonly present from the first, is attributed either to crushing-
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of tlie cord by a displaced vertebra or to effusion of blood. A case

recorded by Gull shows how a comparatively slight accident may be attended

with fatal consequences in this way. A man was carrying coals on his back
down some cellar stairs when his foot slipped, so that he fell, and the sack

of coals upon him. He died in thirty-four hours. Two of the cervical

vertebrae were found torn asunder, but this was not the cause of the

paraplegia from which he had suffered immediately after his fall, for there

was no displacement of the bones nor any injury to the posterior ligament
or the spinal membranes. There were, however, several spots of ecchymosis
in the posterior grey cornua of the cord, as well as in the posterior white
columns and the posterior half of the left lateral column. It is perhaps
worthy of notice that even these lesions did not actually exj)lain the para-

plegia, for there is no proof that the motor tracts on both sides were
injured. This, however, illustrates exactly the view which should be taken
of capillary ecchymoses of the nervous centres, whether cerebral or spinal.

It is not that they themselves produce paralytic or any other symptoms, but
that their presence, showing that the violence was sufficient to tear asunder
vessels, shows also that it must have been enough to lacerate the nervous
elements themselves, which are more delicate. There can be no doubt that
any accident which fractures the vertebrae is also capable of setting up
myelitis, and that secondary paralysis from this cause would be often observed
were it not that the direct effects of the accident altogether conceal it.

These remarks tend, I think, to explain the fact that spinal injuries are

sometimes followed by paraplegia, and may even terminate fatally without
any morbid change whatever being discoverable even with the microscope.

Leyden says that he met with an instance of this kind in which death
occuiTed within five days, and in which he failed to detect any lesion, even
after having hardened the tissues with chromic acid. Such cases are com-
monly described as cases of spinal conmssion, and it is probable that they
depend upon a molecular change in the nerve-fibres and cells of the cord

due to the jarring force of the injury. The occurrence of this change
would of course be prevented if the vibrations should in any way be
hindered from reaching the nervous centres. Mr Erichsen, for instance,

says that after a railway accident those persons who were sitting with their

faces to the engine are less likely to suffer from spinal injuries because they
would be thrown forwards and could break their fall with their arms
and hands, whereas those who sat the other way would be driven against

the back of the carriage when its motion was suddenly arrested so that

there would be scarcely anything to prevent the spinal cord from being
violently shaken. But I must confess that I am unable to understand
another statement of Mr Erichsen's, namely, that persons who are asleep

at the time are less apt to be affected than those who are awake. Even if

we admit that the functional activity of the spinal centres is diminished

during sleep it seems impossible that this can prevent their undergoing the

direct physical effects of the shock.

The cases of which one can most confidently speak as being examples of

concussion of the cord are those in which a blow or a fall is instantly

followed by paralysis, and in which recovery takes place so rapidly that the

alternative diagnosis—haemorrhage—can be satisfactorily rejected. Such
an instance is perhaps one related by Erb. A man, aged fifty-five, fell

twenty feet from a tree upon his feet and buttocks. He was not uncon-
scious, but was at once unable to walk, and had to be carried home. He
experienced severe pains in the sacrum and in the lower limbs, but these
passed off after a time. There was no loss of sensation, but the legs were
said to be entirely motionless for a week. When he came under medical
observation at the end of four weeks he could only make a few steps at a
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time, and slowly and with hesitation. Eeflex movements could be produced
as usual. The excitahility of the nerves and muscles by electricity was
much diminished. Galvanic treatment, applied both to the spine and to the

legs, was attended with great success. He was soon able to walk well, and
in three weeks he was discharged cured.

But in most cases in which railway accidents are followed by paralysis

this does not manifest itself until some time has elapsed. The interval is

often of several days' duration. Mr Erichsen says that it may even last

two or three months. During this time the patient is not, indeed, well ; he
is su:ffering from other effects of the injury, but he frequently has no idea

that his spine has been hurt. I really do not see how the diagnosis of
" concussion " is to be established as against that of myelitis when the
symptoms are thus remote. However slight they may be, one may surely

conceive them to be caused by an inflammation of the cord limited to a suffi-

ciently small area of its substance. And the fact that they generally subside

after a time affords no argument to the contrary, now that we know that
myelitis is a disease from which recovery is possible.

AciTTE Ascending Paralysis.—I have already alluded to the fact that

myelitis sometimes spreads rapidly upwards along the cord, and destroys

life in a few days. To such cases, which at Guy's Hospital have not been
very infrequent, the name of acute ascending paralysis might be fairly

applied. The most recent writers, however, reserve it for a different affec-

tion, one in which the most minute scrutiny has hitherto failed to reveal any
lesion of the tissue of the cord. The earliest notice of this form of para-
plegia appears to be one of Landry, in the ' Gazette Hebdomadaire ' for 1859

;

and it is often called "Landry's paralysis," by way of distinction. It is said

to be definitely characterised by its symptoms. For in a case of quickly
fatal myelitis there is generally marked anaesthesia, the bladder and rectum
are totally paralysed, bedsores are formed at a very early period, and the
faradic excitability of the muscles soon becomes extinguished. But in the
acute ascending paralysis of Landry none of these phenomena are observed.

I take the following description from the excellent account given by Erb
in Ziemssen's 'Handbuch.' Sometimes there are prodromata, consisting of

slight febrile disturbance, malaise, dragging and shooting pains in the back
and limbs, sensations of numbness and formication in the feet and in the
tips of the fingers, and, above all, a feeling of great muscular exhaustion
and weakness. The patient may go on complaining in this way for a day or
two, or for a week, or even (in one recorded instance) for six weeks. Or no
such symptoms may arise, the earliest indication that anything is the
matter with him being a loss of strength in the lower limbs, which rapidly
passes into a complete paraplegia. The feet first become motionless, then
the legs, and afterwards the thighs. Soon the trunk is involved ; straining
becomes impossible during defsecation, and in coughing or sneezing ; the
intercostal muscles are paralysed in succession from below upwards. At the
same time, or even earlier, the hands are affected ; the patient is unable to

write or to feed himself ; his grasp rapidly becomes enfeebled ; the loss of
power extends to the arms and shoulders. Lastly, the muscles supplied by
the upper cervical nerves, including the diaphragm, fail in their turn ; the
act of swallowing becomes impossible, and death by suffocation closes the
scene. Towards the last it is sometimes noticed that the speech is embar-
rassed, that liquids regurgitate through the nose in consequence of paralysis

of the palate, and that the masticating muscles and those of the face are
weakened. The pupils are sometimes unequal, and a transitory diplopia
has twice been observed. There may also be a very rapid action of the heart

;

this is believed to depend on the lesion having reached the upper part of
the cervical cord.
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In some cases the order in whicli different parts are paralysed is said to

be reversed. The fatal illness of the great naturalist Cuvier was of this

kind, and terminated in less than seven days. His first symptoms, a sensa-

tion of discomfort at the epigastrium, appeared on May 7th, 1832. Next
morning he experienced a difficulty in deglutition, and in the evening he
could swallow nothing, and had marked loss of power in the upper limbs.

The paralysis gradually became absolute, and affected the lower limbs also.

Such a course of events can only be explained in the supposition that the

morbid change (of whatever nature) descends the cord, instead of ascending
;

and that it is limited to the grey matter, leaving the white columns unaf-
fected, which of course contain at each level fibres belonging to all parts of
the body below. It might be thought doubtful whether these cases can fairly

be brought within the very narrow definition of Landry's paralysis; but they

resemble the typical cases, not only in there being no recognisable lesion, but
also in the fact that the sensibility of the paralysed parts remains perfect.

For, as I have already observed, what is really most remarkable and
charactei'istic of this disease is the complete absence of all other symptoms,
with the exception of the loss of motor power. The affected limbs lie flaccid

and free from spasm. At first one can excite reflex movements in them ; after

a few days, however, the susceptibility to stimuli diminishes and becomes
extinguished, but the electrical contractility of the muscles persists to the

last ; nor do they ever waste. The functions of the bladder and rectum are

unimpaired ; there may for a time be retention of uiine, but this quickly

passes off, so that a catheter seldom has to be used. The patient may
complain of slight subjective feelings of numbness, or of formication, but

the paralysed parts are, in the main, still perfectly sensitive to touch and
to painful impressions. No pains are experienced in the affected limbs, nor

is there any tenderness of the spinal column. The patient may be so-

completely free from discomfort, and from all the ordinary signs of serious

illness, that it may be difficult for those about him to realise the gravity of

his state. In the case recorded by Landry, M. Grubler, who had the charge

of it, thought for a day or two that the paralysis was feigned, nor was there

any apprehension of danger when the disease was within eight hours of a

fatal termination.

As I have already stated, pathological anatomy has hitherto thrown no
light whatever upon the nature of this disease. Among the most recent

observations are those of Westphal ('Arch. f. Psych.,' 1876), who examined

the spinal cord by the most approved methods in three typical cases, and
with absolutely negative results.

The mean duration of fatal acute ascending paralysis is said to be from

eight to twelve days. It has been known to destroy life in two or three days,,

but sometimes it runs on for as many weeks. Some cases, however, end

in the patient's recovery. Landry even spoke of eight out of ten cases,

which he had collected from various sources, as having terminated favour-

ably ; but his paper contains no details which might have enabled one to-

form an opinion as to the validity of this conclusion. Erb says that the-

disease may stop at any period of its course, even when the breathing is

embarrassed and the power of swallowing and that of chewing are impaired..

One must therefore be careful not to give a bad prognosis too positively.

With regard to its aetiology very little is as yet known. It appears to be^

more frequent in males than in females, the proportion given by writers

being as twelve to four. Some cases have seemed to owe their origin to

exposure to cold, or to some of the other conditions which have been:

described at p. 383 as causes of myelitis ; some have occurred during con-

valescence from acute diseases, among which are mentioned typhus, diph-

theria, pleurisy, and varioloid—a statement that must not be taken as
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referring to the ordinary diphtlieritic paralysis, of which the characters are

altogether different. Westphal thinks that the affection of Landry may he

due to the operation of some hitherto nni'ecognised poison ; Erb suggests

that its nature is the same as that of tetanus—an analogy to which one may
fairly object that it explains nothing. It would seem to be of exceedingly in-

frequent occurrence in England, if I may judge from the fact that I cannot
iind a single typical case recorded at Gruy's Hospital.

Alcoholic Paraplegia.—Under this name Wilks has described a form
of incomplete paralysis of the lower limbs, of which he has observed many
instances, chiefly " in ladies, who have given themselves up to the pleasure
of brandy-drinking." Pains in the legs and anaesthesia are also present. I
doubt whether I have ever seen a case of this kind in hospital practice, but
I can call to mind one or two to which I have been summoned in private.

Wilks speaks of the affection as a meningo-myelitis ; and thus I might
perhaps have contented myself with mentioning alcohol among the causes of
inflammation of the cord. But I do not know whether a definite local

change in it has ever been found on post-mortem examination. I rather
infer, from Wilks's account of this variety of paraplegia, that it should
be regarded, not as an independent affection, but as forming a part of a
general change in the nervous centres, the effects of which happen in
certain persons to be more apparent in the lower limbs than elsewhere.

But there can be no doubt that it is of the utmost importance to recognise
the true nature of such cases, nor that it may very easily be overlooked.
Por Wilks has found that entire withdrawal of alcohol, with administration
of good food, quinine, and opium, will often bring about a more or less

complete restoration to health.

Syphilitic Paraplegia.—That paralysis of the lower limbs may be one
of the remote effects of syphilis has for several years been a well-known fact,

but morbid anatomy has hitherto done very little to define the exact nature
of the changes which occur in such cases. As to their relative frequency
there is some discrepancy of opinion. Dr Buzzard has expressed his convic-
tion that, in a person between twenty and forty years of age, a case of para-
plegia, when not associated with Bright's disease or embolism, is (like hemi-
plegia under the same conditions) the result of syphilis in nineteen cases
out of twenty. But in this statement he appears to ignore the important
distinction between the pathology of the brain and that of the cord, which
is represented by the common occurrence of idiopathic myelitis as compared
with the infrequency of a primary local encephalitis leading to softening

;

and I cannot doubt that Heubner is right when he asserts that the lues

venerea affects the spinal cord far less often than the brain. On the
other hand, Buzzard's limits of age appear to be too narrow, for in a
case observed by Wilks the patient was a woman of fifty-three, and
among the five or six other cases which have been examined in the post-
mortem room of Gruy's Hospital within the last few years, one occurred in a
man aged fifty-seven, another in a woman aged forty-seven. But, in truth,
this form of paralysis has hitherto been studied chiefly at the bedside. Many
years ago Sir Benjamin Brodie said that he had several times seen paraplegia
stopped in its course by bichloride of mercury or by Plummer's pill. The
inference has since been drawn that the cases in question were syphilitic,

although there is nothing to warrant it in Brodie's brief statements con-
cerning them. A similar conclusion has sometimes been based upon the
striking results which now and then follow the administration of iodide of
potassium for paraplegia, a wonderful instance of which I remember seeing
in the practice of Dr Wilks about twenty-five years ago.

The frequency with which nodes are seen upon the inner surface of the
skull, pushing the dura mater inwards, at one time led to the supposition
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that a similar affection of the bony walls of tlie spinal canal might occur.

But in the few autopsies which have been made of late years, since the atten-

tion of pathologists has been specially directed to the subject, the vertebrae

themselves seem always to have been healthy. In some instances gummata
have been found upon the membranes, or growing from them into the sub-

stance of the cord. Such cases, however, come properly under the head of

comjjression-paraplegia, and I shall therefore refer to them in the next chapter.

A gumma heginning in the interior of the cord is, I believe, an affection as-

yet unknown to pathologists.

On the other hand, in certain cases supposed to be examples of a
syphilitic para^iLegia, no obvious morbid change has been discovered, or

oidy a softened state of the cord ; and, as I have already remarked, Erb
mentions syphilis as an important cause of myelitis. In 1878 I examined
the body of a man who died of the effects of paraplegia, and who was said to

have suffered from venereal disease seven years previously, this having been
followed by an eruption and by recurrent sorethroats, and by the occurrence

of a miscarriage on the part of his wife—whom he married after having the

chancre. I found a common myelitis with a recent slight meningitis, but
as there was no other evidence of syphilis in any organ, I came to the

conclusion that this affection was probably not syphilitic. A year before,

however, I made an obseiwation which seems to me of considerable import-

ance. A man, aged twenty, was actually under treatment by Mr. Davies-

Colley for syphilis when he became paraplegic, and was transferred to the

care of Dr Wilts. He died two months later. The cord in the mid-dorsal

region was flattened and soft for about an inch and a half of its length
;

the antero-lateral columns and the grey matter, &c., were especially affected,,

the latter being of a rusty brown colour. To the naked eye there was no
obvious change in the pia mater. But when a piece of it, corresponding

with the softened part, was placed on a microscopic slide and examined with
a lens, the walls of the arteries were at once seen to be enormously thickened

and degenerated. By reflected light they looked like solid, opaque, white

cylinders ; by transmitted light their tissue appeared black. Neither Dr
G-oodhart nor I could find any in which the affection was in an earlier stage,-

so that we might have compared it with that of which Heubner has given so

complete a description, as occuiTing in the cerebral arteries. I think it is

very likely that many cases, such as have hitherto been supposed to be

examples of softening from syphilitic myelitis, may hereafter be traced to

the defective blood-supply consequent on a syphilitic affection of numerous
vessels in the spinal pia mater ; and it may be that the same lesion will be

found to account for those other cases in which as yet no morbid change

whatever has been detected.

HEMORRHAGE INTO THE CoRD.—As a primary lesion this is very rare ; so

rare, indeed, that Charcot and Hayem have recently expressed doubts as to

whether it has ever been observed, and have endeavoured to show that in all

the cases which have been recorded as examples of it there was an ante-

cedent softening, the result of myelitis. This view would dissociate it

altogether from the common cerebral haemorrhage of old people ; for the

softening which so often precedes that affection is not inflammatory, but

depends upon disease of the arteries of the brain, and appears to have

no representative among the morbid changes to which the cord is liable.

But there certainly seenia to be some instances in which extravasations

of blood into the spinal cord and those into the brain are strictly comparable

with one another. A case in point is one of Jaccoud's—that of a woman,
aged sixty-two, who was brought into the hospital with complete para-

plegia which had suddenly appeared four days before. The diagnosis

was given that there was haemorrhage into the lumbar enlargement of the
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cord. Six days afterwards she was found dead in her bed. The autopsy-

showed that the grey matter, up to the highest roots of the lumbar plexus,

was occupied by a clot which was beginning to undergo disintegration. The
cause of death was an immense effusion of blood into the left lateral

ventricle, the crus cerebri, the pons, and the bulb. Erb says that the part

of the cord into which hsemorrhage is most apt to occur is the central grey
substance. Sometimes the blood is diffused throughout its whole length

;

in other cases it destroys the entire thickness of the cord at a certain level,

so that a bluish discolouration can be seen through the pia mater.
According to Erb, this affection is of more frequent occurrence in persons

between the ages of ten and forty than in those who are older. A very
striking instance has recently been recorded by Groltdammer (' Virchow's
Archiv,' 1876) in a girl between fifteen and sixteen years of age. She was
one day about noon sitting quietly on a chair, when she suddenly experienced
a severe stabbing pain in the back between the shoulder-blades, which com-
pelled her to cry out. The pain quickly passed into the right arm, and then
into the left arm and the lower part of the chest : at the pit of the stomach
it extended round the body like a girdle. She fell from her seat, and at

once noticed that she could not move her right leg ; half an hour later her
left leg also was paralysed ; within two hours she was taken into the
hospital and was found to be perfectly paraplegic, with anaesthesia up to the
nipples, and loss of power over the bladder. Reflex movements could be
excited in the lower limbs. The case was diagnosed as one of hsemorrhage
into the cord below the cervical enlargement. She lived almost exactly a
year. At the autopsy there was found a firm cicatricial mass in the grey
and white substance of the upper part of the dorsal region of the cord ; the
nervous elements were completely destroyed ; hsematoidin crystals and gran-
ular pigment were present in large quantity, giving a reddish-brown colour.

Tumour within the Cord.—For practical purposes one may include
under this head tubercle of the cord, just as we shall hereafter classify the
so-called " solitary" tubercles among tumours of the brain. Even so, how-
ever, the group consists of a very small number of cases in comparison with
any of the more common causes of paraplegia.

Tubercle in the cord forms a rounded or elongated mass, which seldom
reaches any considerable size. Two cases were observed in Guy's Hospital
in the year 1870 ; in one the tubercle was no larger than a pea, in the
other it was compared to a small cherry. It is worthy of note that in one
of them no sign of the lesion was visible on the surface of the pia mater.
I made a series of sections at the usual distances from one another, and
missed it altogether ; it was afterwards found by Dr Reginald Stocker when
cutting across the cord in fresh places. The main substance of a spinal
tubercle is firm and caseous; its centre may be softened into a creamy
liquid; its periphery is sometimes grey, showing a well-marked lymphoid
structure ; it is surrounded externally by a soft vascular pinkish zone, so
that it readily slips from its bed when it has been cut across. Leyden says
that tubercles more often occur in the upper than in the lower part of the
cord. But of three cases of which I have notes there are two in which the
lumbar region was the seat of the disease, while in the third it was in the
lower dorsal region. Two "of the patients were women, aged twenty-eight
and fifty-eight respectively ; one was a man, aged thirty-six. Dr Er. Taylor
has told me of a case that he saw in a child. In two of my cases there was
extensive pulmonary phthisis ; in the remaining one the peritoneum was
tuberculous, and the mesenteric glands were caseous.

A new growth in the cord may either be a glioma or a sarcoma. One
that was found in the body of a woman, aged twenty-six, at Guy's Hospital
in 1860, was an oval soft mass made up of spindle-cell tissue. They are
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somewliat apt to undergo mucous softening ; but the most remarkable cliange

that is observed in connection with them is the occasional development of an
elongated cavity in the centre of the cord, which looks exactly like a dilated

central canal, but which is really not so, as is proved by the fact that in

transverse sections the remains of the canal can still be seen in front of it.

This condition is described by some recent writers under the name of
" syringomyelus." Dr Frederick Taylor has shown me a beautiful specimen

of it, in which, however, it is doubtful whether the cyst is not a primary

lesion, for no very clear indications of the presence of a new growth can be

made out ('Path. Trans.,' 1878 and 1884).

The symptoms produced by tumours of the cord vary widely in different

cases. As a rule, a paraplegia is present which seems to differ in no
respect from that which might be dependent upon any other affection. But
sometimes the paralysis is of a more limited kind ; to such cases I must
briefly refer hereafter when I am discussing those diseases which are con-

fined to special parts of the segmental area of the cord. Lastly, Theodor
Simon has recorded several remarkable cases in which there would appear

to have been a complete absence of all symptoms ('Arch. f. Psych.,' 1874).

Reverting now to the question of the diagnosis of myelitis from these

various affections, we shall, I think, find if we reflect upon it that the

-descriptions given in the last fourteen pages point pretty uniformly to the

conclusion that not very much is to be done in this direction. The occur-

rence of paraplegia in a person known to be suffering from phthisis or any
other " scrofulous " disease would, indeed, lead one to suspect the presence of

^ tubercle, but, as I shall presently have to point out, it would be very diffi-

cult to exclude caries of the vertebrae (without deformity) producing com-
pression of the cord. So far as I can judge, there is no possibility of distin-

guishing the paralysis caused by a tumour within the cord from that due to

..a circumscribed transverse myelitis, unless, indeed, there should be very

severe and long-continued pain, in which case one would be almost certainly

driven into the opposite error of supposing that the lesion was in the bones

or in the membranes. I have cited two cases, in both of which hcemorrhage

was, in fact, correctly diagnosed, but, taking into consideration its extreme

rarity, I must confess to thinking that each of them was quite as likely to

have proved an example of myelitis. At any rate, it is certain that sudden-

ness of onset is not of itself a sufficient ground for attributing a paraplegia

to effusion of blood. As regards syphilis, the recognition of it as being

positively the cause of a paralytic affection of the lower limbs must be

based upon the clinical history and upon the presence of other syphilitic

lesions rather than upon any peculiarities in the spinal symptoms themselves.

But I have no doubt that, as is the case with all the other remote effects of

the venereal poison, there are many instances of syphilitic paraplegia in

which the most careful scrutiny would fail to elicit any evidence of their

real nature ; and, seeing how important it is that such cases should not be

•overlooked, I think that we are often fully justified in prescribing anti-

syphilitic remedies in the dark. There is, however, one positive indication

of myelitis that must always be carefully noticed, namely, a slow creeping

up of the paralysis and anaesthesia from the thighs to the groins, and from

thence to the abdomen. I believe that it warrants a confident diagnosis of

the presence of that disease. We have seen that an ac^cte ascending para-*

plegia may be independent of any recognisable morbid change in the cord.

Among the other forms of paraplegia which have been enumerated the

hysterical seems to be the only one that can be placed definitely apart from
myelitis. I do not wish positively to assert that all the rest are really

examples of a partial or local inflammation of the cord, but I think I am
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justified iu maintaining that, if they are not so, one cannot at present give
a more accurate account of them than by saying that they are among the
spinal representatives of the neuroses, which form so large a group among
the diseases of the encephalon, and of which the true pathology is as yet
unknown.

Prognosis.—I have spoken of myelitis as occasionally terminating in re-

covery; hut at p. 386 I have laid down the rule that the prognosis is generally
unfavourable when there is complete paraplegia. To this rule, however,
there are some remarkable exceptions. Among the most striking that I
know of are two which have been recorded by Wilks, in his ' Lectures on
Diseases of the Nervous System,' One is tlie case of a gouty man, aged fifty-

two, who had been losing power over his lower limbs and his bladder for a
fortnight, so that on admission he could not move his legs, and had partial
loss of feeling uj) to the umbilicus. Reflex movements persisted. The urine,
which was ammoniacal, had to be drawn off twice daily. Afterwards he had
a feeling of tightness round the lower part of the chest and the abdomen,
and he experienced numbness passing down the arms into the fingers. He
gradually got worse, and about a fortnight after his admission he became
feverish with a quick pulse, a red tongue, rigors, and hiccough ; a bedsore
was forming, and the urine ran away from him ; his mind was clouded. Dr
Wilks thought that he was suffering from suppurative nephritis and had
not many hours to live. For some days he remained in a precarious state,

and then his constitutional symptoms abated and he began to regain some
degree of power in his legs. From this time he made a rapid recovery ; he
sat up in bed, he ceased to require the catheter, he got into a chair, he asked
for crutches, he walked about the ward, and finally he left the hospital ; this

taking place exactly two months after his admission, and six weeks from the
period when his paralysis became complete.*

The other case is that of a woman of middle age, who came in suffering
from almost complete paraplegia, which had begun a few days previously.
It was accompanied by pain and swelling of the joints—a symptom of spinal
disease which I have not yet mentioned, but which I shall presently have to
describe. There was some febrile disturbance. She complained of great
pain in the limbs, with twitching of the muscles, and of a sense of constric-

tion round the waist. The urine was ammoniacal and was passed involun-
tarily, and the sphincter ani was paralysed. A bedsore formed, which
extended until there was a deep slough on the back. All the other sym-
l^toms continued for three weeks, after which she began to recover. She
then took tonics and was galvanised ; and at the end of five months she was
discharged from the ward perfectly well. Dr Wilks, who, I may say, rejects

absolutely all refined diagnoses of reflex paraplegia and of anaemia and
hyperseniia of the cord, confesses that he does not know what was the
nature of the disease in these cases.

Treatment-—The question now is, whether we can by medical treatment
influence the course of paraplegia so as to increase the proportion of cases
in which such a happy result occurs. And here I fear that we have very
little positive knowledge to guide us. At Guy's Hospital of late years it

has not been the practice to adopt very active measures in the acute form of
the disease. The modern Grerman plan seems to be to use leeches or
cupping-glasses freely, to apply bags of ice along the spine, to rub in blue
ointment or to give calomel internally, in fact, to carry out the " antiphlo-
-gistic" treatment very much as English physicians used to employ it thirty
years ago. In proof of the value of icehags a case recorded by Dr Tibbits,
of Clifton (' Med. Times and Gaz.,' 1871), is quoted : that of a man suffering
from myelitis, which was rapidly spreading upwards, which had already pro-

* [Tkis patient showed himself several weeks later, still quite well.

—

Ed.]
VOL. I. 26
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duced paralysis of the arms, and whicli was attended with a temperature of
103"6°, while the pulse was at the rate of 132, and the breathing at 40 a
minute. Soon after trial was first made of the cold applications he became
easier ; the temperature fell to 99'2°, the pulse to 100, and the respirations to

24. In the course of the next ten days he comj)letely regained the use of his

arms, but no recovery of power took place in the parts which were first

paralysed, and he died six weeks later of exhaustion from bedsores. The
suggestion is that the issue of the case might perhaps have been more
favourable if the icebags had been employed earlier

;
paralytic symptoms

had been coming on for twelve days, and there had been complete para-
plegia for eight days. Erb recommends blistering the back and even the
actual cautery, undeterred by the risk of setting up bedsores, which he fully

recognises. In " Landry's acute ascending paralysis " he would adopt the
same course, besides rubbing the body with cold water, the cold pack,
tepid baths with cold affusion, &c.

A point of great importance is that the patient should, at the earliest

possible period, be placed upon a water led. Probably he should not be
allowed to lie constantly on his back, but should be shifted from time to
time, I believe it is sometimes dangerous to allow him to sit up. Some
years ago a man, who had recently been admitted into hospital with
symptoms of acute myelitis limited to the lower part of the cord was taken
out to " have his bed made." When put back he seemed much exhausted,
and very soon afterwards he died.

The utmost care must be taken to prevent the formation of hedsores.

The sacral region must be kept dry by being cleansed and wiped with soft

towels. Some good may also be done by sponging the skin -with whisky, or
alternately with hot and with cold water. Or a large piece of felt plaster
may be applied, having a hole in the centre, if there should be a spot already
reddened. When an ulcer has formed, Dr Hammond speaks in the
highest terms of Grolding Bird's plan of placing a thin plate of silver

over it, of exactly the same size as the sore ; while a wire six or eight inches
long is carried from this plate to another, made of zinc, which is laid on
some part of the skin above, but separated from it by a piece of wash-leather,
soaked in vinegar. Galvanic action is set up ; and Dr Hammond states that
he has " frequently seen bedsores three or four inches in diameter, and half
an inch deep, heal entirely in forty-eight hours." Mr Spencer Wells is

said to have obtained no less striking results. I regret to say that I have
no experience with regard to this plan of treatment.

Eetention of urine must not be allowed to occur, or the bladder to
remain distended. A soft French catheter should be used, if interference
is necessary, and care must be taken to depress the free end of the instru-

ment between the thighs, so as to draw off the whole of the urine ; for if

any should be left it will quickly decompose. Probably carbolic oil should
be employed to purify, while it lubricates, the catheter. But I believe that
the tendency to putrefaction may be completely checked by the administra-

tion of salicylic acid, or of some other antiseptic medicine, by the mouth. This

practice seems to have been first proposed by Fiirbringer. I believe Dr Pavy
introduced it at Guy's Hospital, and I have seen excellent results from it.

From half a drachm to a drachm must be taken in the course of the twenty-
four hours ; it often restores the urine from an offensive alkaline condition

to one of normal acidity and odour. When pus is discharged from the
bladder in any quantity it should be regularly washed out with a weak
antiseptic solution.

In some of the less complete and acute forms of j^araplegia there is

evidence of the value of ergot administered internally ; and I have prescribed
it in one or two instances, though not with any striking results. Dr Ham-

i
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mond relates a case wliich lie considered to he one of " congestion of the

cord," and in which it seemed clearly to be of great service. The patient

was a Mr W—, of Tennessee, who had become affected with partial para-

plegia, and afterwards with paralysis of the bladder, from exposure to cold

and damp. He was unable to walk unless he used crutches and had
a man on each side of him holding his shoulder. He also had a constant

dull aching pain in the loins, and occasional startings of the legs while in

bed. All his symptoms were worse in the morning. A teaspoonful of the

liquid extract of ergot, taken three times a day, cured him entirely in a

month. He had a relapse a few weeks later, but recovered in ten days under
the same treatment. No other medicine was given. The tincture of bella-

donna in fifteen minim doses is said to be useful in similar cases, especially

when there is severe pain in the back.

Writers are agreed that galvanism should not be employed early in cases

of acute myelitis, but Erb says that it may be used from the very first in

the ascending paralysis of Landry. The electrodes should be large sponges

placed at a considerable distance apart, one upon the neck, the other over

the lumbar vertebrae ; they may in turn be moved gently up and down, and
their direction may be from time to time reversed. When there is reason

to believe that the disease is limited to a segment of the cord, one pole may
be placed on the affected spot, the other over the front of the chest or of the

abdomen. Faradisation of the paralysed muscles may be useful if they are

flabby or wasted.

So, again, strychnia seems to be valuable only in the later stages of

myelitis. But both electricity and strychnia are often very useful in cases

such as raise doubts as to their being hysterical or reflex, or due to con-

cussion of the cord. And in spinal neurasthenia their employment from the

first is strongly indicated. In this disease, quinine, iron, and other tonics

are also of service. Early hours, good food, and exercise, short of fatigue,

in the open air, are essential.

On the Continent certain spas have great reputations for the treatment

of the more chronic forms of paraplegia. Erb says that hot baths are apt

to be injurious, except at very advanced periods of such cases. Among the

places most frequently visited by patients suffering from paralysis I may
mention Schlangenbad, Eagatz-Pfeffers, Gastein, Wiesbaden, Toplitz. It

is said that in proportion as the elevation above the sea is greater baths can

be borne at higher temperatures without ill effects.

Hemipaeaplegia.—The description of the forms of paralysis produced
common by various affections of the sj^inal cord remains incomplete until I

shall have given an account of a variety which results from a lesion limited

to one lateral half of it, but destroying that half comj)letely at a certain

level. For this is attended with certain symptoms possessing great interest.

As might be anticipated, there is loss of power in that half of the body
which is on the same side as the disease in the cord, and the upper limit of

the paralysis varies with the distribution of the highest nerves coming off

from the part of the cord below, or involved in, the disease. Such a con-

dition may fairly be termed a hemiparaplegia ; and this equally, whether it

is limited to the leg or involves also the corresponding arm. But what
could not have been foreseen, at least until Brown-Sequard in 1860 demon-
strated its occurrence in animals, in which one half of the spinal cord had
been cut through with a scalpel, is that anaesthesia is present, not on the

same side as the disease, but on the opposite side. That half of the body
which retains its motor power loses its sensibility, while the paralysed half

has its sensory functions unimpaired or even rather exalted. The exj)lana-

tion of the crossed anaesthesia is the fact—which is now after a long con-
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test admitted ty physiologists—that the fibres belonging to each sensory

nerve-root decussate in the substance of the spinal cord itself, immediately

above their entrance into it. This applies equally to the fibres which convey

all sorts of impressions,—vrhether of touch, or pain, or heat and cold ; but,

according to Brown-Sequard, with the curious exception that the fibres

belonging to the muscular sense run upwards without crossing. Thus,

there is said to be loss of muscular sense, and with it, of electro-muscular

sensibility, on the paralysed and not on the anaesthetic side of the body.

Why there should be hyperaesthesia of the skin on the paralysed side,

—the susceptibility to tactile and painful impressions and to change of

temperature being all increased,—is not so clear. The supposition is that

the inflammatory action which develops itself in the neighbourhood of the

lesion must render the fibres unduly sensitive, or else that there must be a
suppression of some influence which usually controls or " inhibits " the

sensory nerves, being transmitted on the opposite side of the cord to that

which conveys the fibres running upwards from them to the brain.

Thus it would appear that no disease of the spinal cord proper can give

rise to paralysis and anaesthesia limited to one and the same side of the

body. If a patient is found to have one of his lower limbs, for example,
affected in this way, we are justified in concluding that the lesion must
concern the corresponding half of the cauda equina, unless, indeed, it is seated

above the decussation of the pyramids in the opposite half of the encephalon.

On the other hand, it must not be supposed that every affection of one
side of the spinal cord necessarily causes paralysis of the same side, and
anaesthesia of the opposite side of the body. This effect is observed only
when the abolition of function in that half of the cord is complete or nearly

so. I have repeatedly had occasion to insist that morbid changes in the
nervous structures produce loss of motor power more constantly than loss

of sensation. Unilateral lesions of the cord offer no exception to this rule.

It is quite possible for such a lesion to give rise to complete paralysis of a
lower limb, or of arm and leg on one side of the body, without there being
any anaesthesia of the limbs on the opposite side. Such cases were formerly
known under the name of "spinal hemiplegia." The explanation of them
is that the disease, while it is all included within one half of the cord,

nevertheless leaves a part of that half functionally active
;
perhaps it is

limited to the lateral or to the antero-lateral column; at any rate, it does
not destroy at once all the grey matter, and all the postero-lateral column,
which together constitute the sensory tract.

The vaso-motor nerves are said to be affected on that side which is the

seat of the lesion, especially when this has occuiTed suddenly or developed
itself rapidly. The temperature of the paralysed limb or limbs is at first

higher than that of the corresponding parts by a difference amounting to
1° or 2° Fahrenheit or even more. After a time, however, it becomes normal,
and sometimes falls to a still lower level.

With regard to the state of the reflex excitability of the lower spinal

centres in cases of hemiparaplegia there is still some uncertainty. On the
paralysed side it has in some cases been increased, in others it has been
diminished ; on the anaesthetic side it has generally aj^peared to be normal,
but occasionally it has been exalted. Erb says that the bladder and rectum
have generally been paralysed—always when there has been a sudden
traumatic lesion—with either complete retention or complete incontinence
of the urine, and involuntary passage of faeces. This appears to lend
powerful support to the view that the jDaralysis of these parts in cases
of ordinary paraplegia, due to a bilateral lesion limited to the upper
part of the cord, depends on an inhibitory influence transmitted downwards
from the diseased parts to the healthy centres below. An analogous fact,
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which has now "been noticed in several cases, is that the muscles on the

paralysed side in hemiparaplegia sometimes have their faradic contractility

lowered in a marked degree ; they may also undergo rapid wasting.

Hemiparaplegia may be due to many different causes, but hardly to so

many as those which may produce paralysis on both sides of the body
alike, and some of the more rare lesions of the cord are far more apt to

give rise to it than others which are of more frequent occurrence. Thus
it has often been observed in patients who have been stabbed in the

back by a knife or dagger. At first one is apt to wonder that a chance

wound should make a section of one half of the cord with the accuracy of

an incision performed by an experimental physiologist, but the shape and
size of the spaces between the arches of the vertebrae are probably such as

to prevent a cutting instrument from passing across the median line within

the spinal canal. Now and then a fracture or a dislocation of the spine has

been attended with the symptom in question, and perhaps an effusion of

blood into the membranes on one side may cause it, althougli Erb does not

refer to any instance in which this has been observed. A tumour outside

the cord, compressing one half of it, has more than once caused hemi-

paraplegia.

In other cases this form of paralysis has been due to disease limited to

the interior of the cord on one side, whether this be an effusion of blood, a

patch of sclerosis or of some other form of myelitis, an intramedullary

tumour, or a syphilitic lesion.

It is obvious that of these various kinds of unilateral lesions some must
be more apt than others to affect a considerable length of the cord, and at

the same time to involve the roots of a greater or less number of spinal

nerves, whether within or without its substance. This is a point of some
importance, because it leads to the development in many cases of hemipara-

plegia of a fresh set of symptoms due to interference with nerve-roots.

Thus there is commonly an anaesthetic half-zone of greater or less depth
passing round the paralysed half of the body from back to front, and
dividing the hypersesthetic part of the surface below from the normal part

above, and the upper edge of this anaesthetic space is said sometimes to

present a narrow hyperaesthetic border. The explanation is obvious : the

nerves of the region deprived of sensation have had their roots destroyed by
the disease ; those of the region which is over-sensitive have merely had their

roots irritated. The other (or anaesthetic) half of the body sometimes also

has a narrow hyperaesthetic half-zone, limiting the anaesthesia above, and
due to irritation of fibres which have just decussated at the upper edge of the

lesion in the cord. In some cases the patient experiences a disagreeable sense

of constriction or severe burning or shooting pains round the trunk, at a

level corresponding with that of the nerves whose roots are involved in the

disease, and such sensations may be limited to one half of the body or affect

both sides alike. We shall presently see that exact counterparts for all

these symptoms are met with in certain forms of paraplegia, especially those

which depend on slow compression of the cord.

The course taken by hemiparaplegia varies in different cases, according

to the nature of the disease that gives rise to it. It very rarely remains

stationary. Most commonly it soon undergoes conversion into paraplegia,

as the result of the development of a myelitis affecting the whole thickness

of the cord around the original lesion. This, again, often ends fatally, but

sometimes according to Erb it subsides and allows the symptoms of a uni-

lateral lesion to reappear. They may then persist for years without change,

and in certain cases they have been known to terminate in recovery.

According to Brown-Sequard, the power of motion is then regained earlier

and more completely than that of sensation. If this is the fact, it is in
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opposition to "svhat is observed in all other affections whether of the centres

or of nerve-trunks.

In the present chapter I have to describe the second group of affections

causing parajjlegia, to which I referred at p. 380, namely, those in which
the primary lesion is outside the cord, and in which the cord is subjected

to sloiv com]^ression, annihilating its functions. I have already remarked
that in the diseases in question there is a characteristic and special series of

symptoms dependent upon the intei-ference with nerve-roots at the level of

the lesion. Now, the chief of these symptoms is pain, but it so happens
that there is an independent spinal neurosis, which is also characterised by
pain referred to the back and to other parts. Consequently, although it

involves a digression, I must give an account of that neurosis before I

describe compression-paraplegia,

Eachialgia. " Spinal irritation."—In 1828 Dr Thomas Brown, of Grlas-

gow, drew attention to an affection attended with pain and tenderness in one or

more of the vertebrae, and termed it sjnnal irritation. He was followed by Mr
Teale, of Leeds (1829), by the brothers William and Daniel Gfriffin, of Lime-
rick (1834), and by Stilhng, of Cassel (1840), the last of whom devoted a
volume of 540 pages to the subject. All these observers gave to it a very wide
scope. Tliey detected tenderness on j^ressure over certain spinous processes

in persons suffering from various neuralgic and other affections, and they

maintained that in all such cases a morbid state of the spine was really the

fundamental disease. They even enlarged their definition so as to include

transitory paralytic affections and a variety of other neuroses. In this they

were no doubt partly influenced by the name which they had adopted, for it

woidd obviously be difficult to exclude from " spinal ii*iitation " almost any
"functional" disorder of the lower nervous centres from tetanus to pleuro-

dynia.

It is not surprising that these views met with much opposition. They
were criticised in trenchant style, but very justly, by Eomberg, and they
have never met with general acceptance in this country. As I have
already remarked, Stilling and Ollivier maintained that " spinal irritation

"

was due to congestion of the cord. More recently Dr Hammond has

asserted that the essential condition in that disease is a spinal anaemia.

Thus the boundary lines between it and other affections have been
repeatedly shifted, and, on the other hand, many obsei'vers have ignored it

altogether. This is much to be regretted, because there are undoubtedly
some cases which naturally fall under this head, and which have hitherto

found no other place in the nosology. For my own part, while I altogether

reject the doctrine that the discoveiy of tenderness over one or more of the

vertebrae affords groruids for referring to a pjarticular morbid condition of

the spinal cord whatever other pains or neurotic symptoms a patient may
present, I yet think it of great clinical importance to recognise an inde-

pendent neurosis, characterised by pain and tenderness in the back, but un-

attended with any symptoms of arterial lesion of the cord, of the bony
column, or of the cartilages and ligaments. All the most recent writers do,

in fact, describe "spinal irritation, " but many of them still seem to me to

give it too wide a range. I think that they all regard it as an affec-

tion of the spinal marrow itself. It may, however, be urged that the

organic affections which most closely resemble it he outside the cord and
(at least in this early stage) affect only the spinal nerves. I would, in fact,

propose to look ujDon it as a neuralgia (in the sense in which I have defined
that term in pp. 355-7) belonging to the posterior branches of the spinal

nerves, and perhaps to filaments distributed specially to the various struc-

tures which enclose and support the cord. It is true that the law of Hilton



ITS DEFINITION 407

and of Van der Kolk
—

"by an application of it precisely similar to one wliicli

we shall find to be necessary for migraine and some other painful affections

of the brain—would explain the circumstance that pain should be referred

to the cutaneous nerves of the back, even though its starting-point might
be within the spinal marrow ; and such a view as to the nature of " spinal

irritation " is undoubtedly supported by some facts which will presently be

mentioned as to the transference of impressions from the posterior to the

anterior branches of the nerves in cases of this kind. But, after all, this

diflSculty as to the centric or excentric seat of the affection is not peculiar to

it, but concerns every other form of neuralgia likewise, as I have already

remarked above at p. 357.

It might be thought that if spinal irritation is a neuralgia, its descrip-

tion would properly come elsewhere, but I prefer to give it in this place on
account of the importance of the diagnosis between it and the more grave
diseases of the vertebrae and of the cord—just as it is convenient to classify

pleurodynia with affections of the chest, and gastralgia with those of the
stomach ; and the analogy leads me to suggest that, seeing how open to mis-

construction the term " spinal irritation " is, we shall find great advantage
in discarding it, and in substituting for it the name of Bachialgia, which
was long ago employed by J. Frank, and which is fairly comparable with
those that are commonly applied to other local neuralgic affections.

The severity of the pain varies infinitely in different cases. Sometimes
there is no spontaneous pain at all ; on pressing upon the different spinous

process we may find that some of them are tender ; the patient shrinks or

comi)lains that we are hurting him, but he may hitherto have had no idea

that anything was the matter with his spine. Upon cases of this kind great

stress was laid by those who developed the theory of " spinal irritation" in

its widest proportions, but I veiy much doubt whether any clinical signifi-

cance can in general be attached to such a discovery. The observers in

question were in the habit of directing their treatment mainly to the sup-

posed sx^inal affection, and applied leeches, blisters, tartar-emetic ointment,
over the vertebrae. Romberg, however, tells us that very little was effected

by these measures, and in my view of the nature of rachialgia one does not
see why attention should be concentrated upon it to the exclusion of the
more obvious complaints from which the patient may be suffering.

In other cases there is a dull aching sensation in the affected part of

the spine, or even severe pain. Its development is usually gradual. At
first it may be felt only after great fatigue or excitement, but as time passes
slighter causes excite it, and it is less ready to subside ; so that it ultimately
becomes constant. It is almost always increased by muscular efforts and
by movements of the vertebrae. Thus the patient is unable to walk far, or
to stand U2>right for more than a short time ; even sitting at the piano, the
writing desk, or the sewing machine may be too painful to be borne.

Sometimes the best way of bringing out the increased sensitiveness of

the affected nerves is to pass one's fingers along the spine, so as to press
upon the vertebrae in succession; sometimes it is more manifest when a
sponge wrung out of hot water is drawn down the back. To the patient this

seems to scald the tender spots, whereas elsewhere it should not produce
anything that can be called discomfort.

There is often a close anatomical relation between the seat of rachi-
algia and that of any other neuralgia which haj)pens to be present in the
same case ; the one corresponding with the posterior, the other with the
anterior main branch of a spinal nerve. This statement is, indeed, almost
identical with one which used to be made, and insisted on, by Trousseau

;

namely, that a "point apophysaire" is discoverable in most instances of
neuralgia. And pressure on the tender vertebra will often bring out, or



408 CASES OF EAOHIALGIA

increase, the pain in any otlier part that happens to have its nerves in an
irritable condition. Thus one of the cases related hy Dr and Mr GrifB.n (at

p. 19 of their work) is that of a girl who complained of headaches and pains

in all parts of her body. Her whole spinal column was acutely tender.

Pressure upon the first or second cervical vertebra caused a pain which shot

forwards from the occiput to the brow ; a little further down, it excited pain

in the larynx ; over the lowest cervical spine, at the spot where the trachea

dips behind the sternum ; and still lower, at the middle of the sternum, the

ensiform cartilage, and the pubic region successively. This certainly was not

due to any direct mechanical impression upon the cord ; for when pressure

was made behind the trochanter pain was felt at the iliac crest, at the inside

of the thigh, and even in the opposite hip ; while pressure upon the thigh or

tnee set up pains in the shins and toes. In other cases there is a fixed spot

in the front of the body, to which pain is always referred, whenever any one

of several tender vertebrae is pressed upon. Thus another of the patients

of the brothers Grriffin had great tenderness of all the dorsal and lumbar,

but not of the cervical spinous processes. Pressure on the upper dorsal

vertebrae caused pain at the middle of the sternum ; from the third or fourth

dorsal down to the sacrum it excited pain, not in the corresponding points

as usual, but at the ensiform cartilage. Pain at this spot was even

brought on by pressure behind the trochanter, upon the muscles of the thigh,,

or over one knee-joint, and the patient felt the same pain if she chanced to

tread on uneven ground, or if a pebble came beneath her feet in walking.

To ascertain whether the seventh and eighth dorsal vertebrae were, as

usual, more affected than other parts of the spine, they made rather firm

pressure upon them. The result was that she suddenly tumbled forwards

insensible, and would have struck her face against the floor had not some-

one caught her. Such an occurrence might well appear almost incredible ;.

but the same observers have placed on record other similar cases. One of

their patients was a lady who complained of pain in the face, but who " had
no conception that her spine was at all affected." When the second

cervical vertebra was touched she sprang up with frightful suddenness, as

if a needle had been driven through the cord, and then fell in a state

approaching to insensibility. Out of this stupor she twice started up in

the same way, and as often dropped back powerless, her countenance

evincing the utmost terror and agitation. As soon as she could speak she

said that she had felt a numbness and sensation as of pins and needles in

all parts above the ensiform cartilage. She would on no accoiint permit her

neck to be touched again. A third instance was that of a young gentleman,

who described himself as suffering from a chronic liver complaint. Pressure

upon the spinal column was excessively disagreeable to him. When the

finger rested on one of the dorsal vertebrae he grew pale and terrified,,

experiencing a sudden sensation or thrill through every nerve in his frame.

He had an unpleasant feeling about the part for the remainder of the day,

and shuddered at the idea of allowing the pressure to be repeated. After a

few weeks, however, the experiment was tried again, and with precisely the

same results. A fourth case was that of a boy, aged twelve, who fell forwards

insensible, as if he had been shot, as soon as slight pressure was made upon
the second lumbar spine. I believe that phenomena somewhat similar,,

although in a less marked degree, are not uncommonly observed. They
undoubtedly lend support to the view that the seat of rachialgia is in thfr

cord itself rather than in the nerves. The late Dr Anstie met with a case

in which pressure on one spot, over the lowest cervical vertebra, caused,

exquisite pain, a sensation of extreme nausea, and disappearance of the pulse

at the right wrist, that on the left side remaining unaltered. The patient^.
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a youns^ lady, was seen by Dr Walshe, Dr Reynolds, and Dr Bridge, as well

as hj Dr Anstie. Dr Frederick Taylor has mentioned to me the case of a

young child, brought to him at the hospital, in whom it had been noticed

for a considerable time that pressure upon the seventh cervical vertebra at

once gave rise to a marked pallor of the left side of the face, which lasted a-

few minutes.

Dr Eadcliffe has suggested that the cause of rachialgia (or, as he terms
it, " sj)inal irritation") is often a strain of the back, or a blow, the occur-

rence of which may have been forgotten by the patient. This supposition,

seems to me to be strikingly confirmed by the fact that slight railway acci-

dents so often give rise to it. The so-called " Railway-spine " is, in fact, iu

the immense majority of cases an affection of this kind. Dr Anstie'

&

patient, to whom I just now i-eferred, had received a very slight contusion
in a collision. At the same time her sister was severely injured ; she

nursed her assiduously for three or four months, and then her oAvn health

began to be seriously impaired. Many observers think that no reliance can
be placed on the statements of persons who have met with such accidents,

so far as their subjective symptoms are concerned. But I have seen several

cases in which there was abundant collateral proof of good faith. A general
" nervous susceptibility "—if I may use the term—also plays an important
part in the aetiology of the complaint. It is far more common in women
than in men, and in persons between fifteen and thirty years of age, than
in those at earlier or later periods of life. An inherited " neuropathic
tendency " predisposes to it. Like other neuralgise, it often affects women
who at the same time are obviously suffering from hysteria ; and thus it may
be associated with any of the varied symptoms of that morbid state..

Among other causes which are mentioned are over-fatigue, exhaustion by
night-watching, sexual excesses, onanism, unsatisfied sexual desire, mental
emotions, insufficient food ; but probably none of these are capable of

directly causing it.

I propose to leave the diagnosis of rachialgia until I shall have described

those more serious diseases which in their early stages are liable to be mis-

taken for it. There may, indeed, be a question whether it ever undergoes,

an actual conversion, or development, into some one of those diseases in

progress of time. Erb leaves this question an open one ; but such a sup-

position seems to me to be improbable. The course of the affection is

towards recovery, but relapses are common. Very often, too, the sub-

sidence of pain in a particular spot in the back is followed by the appearance
of neuralgia elsewhere, or of a different neurosis, either hysterical or of

some other type.

In the treatment, a most important point to be determined is whether
or not rest in the horizontal posture should be insisted on. Some of the

patients whom the late Mr Hilton used to keep lying on their backs for

months together, with sandbags to prevent any movements of the spine,

were, I believe, sufferers from rachialgia rather than from actual spinal

disease; and he undoubtedly obtained good results. Mr Teale, however,,

says that he succeeded in curing several persons belonging to the poorer
classes while they were still pursuing their laborious avocations ; and in

many cases the general nervous state renders it exceedingly desirable that

the patient should have fresh air and change of scene, and should even be
encouraged to take moderate exercise, short of fatigue. An abundant
supply of good food is of great importance. Dr Eadcliffe says that a some-
what bold use of alcoholic drinks is a cardinal point in the treatment ; but
I strongly incline to the opinion of Dr Anstie that they should be taken in

great moderation, and only with the meals. Quinine, the tinctura ferrl

perchloridi, strychnia, and cod-liver oil are each of them valuable medicines.



4lO COMPEESSION-PAEAPLEGIA

'The application of blisters to the spine is recommended by all English

observers. The older writers speak no less favourably of leeches and of

cupping. These measures are now out of fashion ; but in one very severe

.and obstinate case which arose out of the Thorpe railway accident, and
which I saw with Mr Erichsen and with Mr Robinson, of Norwich, nothing

gave so much relief as the repeated application of leeches at intervals of a

few weeks, and especially at the catamenial periods. I must, however, add
that the patient, a married lady, was stout and florid. Other applications

that have sometimes proved useful are turpentine liniment and unguentum
veratrise ; or a bag of hot sand may be placed along the spine, or a galvanic

current passed through it in the manner already directed at p. 365, for

neuralgic affections in general.

Compression-paraplegia.—Forty or fifty years have passed since

Ollivier and Cruveilhier described as a separate form of paraplegia that

which is produced by the " slow compression of the cord." The importance

of thus grouping together various affections of the parts which surround
and support the spinal marrow seems not to have been recognised by the

writers who followed them. But, recently, several observers have worked
out the idea in detail ; among others, Chai'cot, who, however, seems to

me to err in including in his description tumours and tubercles lying in

the interior of the cord itself. For, as he himself admits, some of the most
characteristic phenomena are absent in such cases. In the present section

I propose to deal only with those lesions of the vertebrae or of the spinal

membranes which exert pressure from without upon a more or less limited

part of the cord, and so cause paralysis. And the simplest method will

be first to enumerate the diseases themselves and the conditions under
which they occur, and then to describe their symptoms and how they are

to be distinguished from one another. This will be dealing with some of

them in rather a fragmentary manner, for they are not always attended by
paraplegia, and of cases in which this symptom is absent I shall take no
heed. But the boundary lines which I shall follow will be almost exactly

those which divide the practice of the physician from that of the surgeon.

In the first place it is to be remarked that some affections of the spine

never cause paraplegia. Thus the cord seems always to escape compression

in cases of lateral curvature (or scoliosis, as it is often called), however
extreme may be the deformity. Leyden, indeed, alludes to one instance in

which the patient was unable to stand or walk for more than a short space

of time, but such an effect is quite exceptional. Whether the vertebral

canal is ever narrowed in cases of osteo-arthritis I am not sure. In 1838
Aston Key related in the third volume of the ' Guy's Hospital Eeports '

two cases of paraplegia in each of which Wilkinson King—a pathologist

-of deserved reputation—found an intervertebral substance projecting back-

wards, with raised lips upon the edges of the two adjacent vertebrae, or

even (in one instance) with an ossified posterior common ligament bridging

over the space between them. It was taken for granted that this was the

cause of the paralysis, but, so far as I am aware, no similar case has since

been observed. I have already remarked, at p. 397, that syphilitic nodes
seem never to grow from the bodies or arches of the vertebrae inwards, so as

to interfere with the cord.

1. Caries of the spine. Pott's disease.—The most frequent, and by far

the most important, of all the affections that are really capable of giving

rise to a " compression-paraplegia," is that which, from the kind of deformity
produced by it, is in this country commonly known as " angular curvature,"

but which on the Continent is universally called after one of the greatest

English surgeons of the last century, Percival Pott. It consists in the
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•destruction by ulceration, with or without ueci'osis, of the body or bodies of

one or more vertebrae, which then fall together beneath the weight of the

liead and upper part of the trunk. The necessary result is a displacement

of the corresponding arches and spinous processes, which become bent into

a sharp angle or a rounded curve according to the number of the bones

which are diseased. Opinions differ with regard to the mode of commence-
ment of this morbid process, Grerman pathologists agree in stating that it

begins in the bodies themselves, the intervertebral discs escaping or being

implicated only at a late period, and I have seen at least one case in which
several of the vertebrae contained caseous masses in their interior, or even
irregular cavities, which nowhere touched their surfaces. But, as Wilts
long ago pointed out, there is in some cases a source of fallacy in the fact

that when a disc is completely destroyed the adjacent vertebrse often lose

each about half of its substance, and the remaining halves, coming together,

look exactly like the fragments of a single bone ulcerated through by the
disease. And I have repeatedly found intervertebral discs above and below
the main seat of mischief presenting early changes of such a kind fis to

convince me that in the particular case under observation they, rather than
the bones, were primarily affected. So, in an instance recorded by Sir

William Gull (' Guy's Hosp. Rej).,' 1856, p. 179), death actually occurred
from an affection of the cord at a time when the only change was softening

of three of the discs, with the formation of a cheesy substance in the middle
one and a little " absorption " limited to the adjacent part of the bone.

Another question is whether caries of the vertebrae is to be regarded as
" scrofulous." According to my view, this question is to be decided mainly
by the presence or absence of associated changes in other parts. Cases of

scrofulous kidney and of Addison's disease are, each of them, now and then
accompanied by an affection of the vertebrae immediately adjacent ; and I

could cite several instances in which a similar affection has occurred in con-
junction with pulmonary phthisis, or tubercular disease of the testis, or dis-

ease of other bones or joints. Their frequency seems to me to prove that

Pott's disease of the sj^ine is often scrofulous ; but I must confess that in

looking over a list of sixteen cases, all fatal by paraplegia, I find less evidence
of this kind than I should have expected. It may be that a simple spinal

caries will hereafter be recognised as distinct from the scrofulous affection.

Dr Moxon is inclined to such an opinion ; he would trace the former disease

to accidental injuries, and thinks that it may be characterised by occurring
in adults, and by its having a tendency to indurate the bones and to ter-

minate in repair. But it seems to me, on the contrary, that in most instances
of permanently cured angular curvature with anchylosis, the active stage of

the disease was passed through in childhood. Of the sixteen cases just
referred to, in fifteen the patients were adults ; four between twenty and
thirty years of age, three between thirty-one and forty, seven between
forty-one and fifty, and one at the age of fifty-six. The only case in which
anchylosis existed was one in which the spinal disease began when the
patient was six years old ; he died at thirty-two.

Considering how great is the deformity in many of these cases, and how
much it alters the relations of the arches of the vertebrae to one another,
one could not be surprised if the displaced bones often compressed the
cord directly. That this does sometimes occur appears clear from a case
of Brown-Sequard's in which a paraplegia which had set in suddenly was
removed in twenty-five hours by extension of the spine. But every patho-
logical museum contains specimens which show that the spinal canal
generally remains of its full width, however much its direction may be
altered. Moreover, as Charcot points out, paralysis often occurs in cases
in which there is no curvature at all, while in other cases, in which curva-
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ture exists, the patient regains tlie use of his limbs notwitlistanding that

the state of the hones remains unaltered. What really presses upon the

cord when there is caries of the sj)ine is, as Gull showed in 1856, a mass
of cheesy debris, which collects between the affected vertebrae and the dura
mater, having perhaps been extruded from the diseased fibro-cartilages

or from the carious bones as the result of destruction of the posterior

common ligament. Michaud has further observed that the outer layers of

the dura mater become in their turn converted into a thick yellow caseating

mass.
2. Malignant disease of the spine.—This is scarcely less important than

caries as a cause of paraplegia. It assumes a variety of forms. Sometimes
it is secondary to carcinoma of the breast, or to sarcoma occurring in the
neck or in one of the long bones, or to some kind of infecting growth in

the testicle. The nature of the disease is sufficiently obvious if there has
been a primary affection in any of these parts, especially if a surgical

operation should have already been j^erformed ; but it is otherwise when it

is seated internally, as (for instance) in the mediastinum. A case in point

occurred in Guy's Hospital in 1864 ; there was no suspicion of any mischief

outside the spinal canal imtil it was revealed by the autopsy. Sometimes
the vertebrse become affected with malignant disease by direct extension, as
from a cancer of the kidney. Sometimes the spinal lesion appears to be
itself a primaiy new growth. In these cases it is generally a sarcoma of one
kind or another, and not infrequently it affects simultaneously a number of

vertebrse in different regions as well as other bones, such as those of the

limbs, the ossa innominata, or the skull. Thus a careful search may lead

to the discovery of a swelling in some distant part of the body, and so may
clear up a case that would otherwise have remained altogether obscure.

Sometimes there is a distinct projection of one or more spinous processes,

or a mass of the growth can be felt within the substance of the erector-

spinse muscle. Sometimes a tumour in connection with the front of the
spinal column is discovered when deep j^ressure is made in the middle of the

abdomen, or, if the cervical vertebrse are diseased, manipulation of the neck
may reveal an enlargement on one side corresponding with the transverse

processes. But in the great majority of cases one can feel nothing abnormal.
The growth lies entirely within the spinal canal except in so far as it occu-

pies the substance of the bodies or laminae of the vertebrae themselves.

Of fourteen cases of malignant disease of the spine which I have collected

from the records of post-mortem examinations at Guy's Hospital ten were
in males, four in females. The patients were of all ages, from sixteen to

sixty-eight.

3. Erosion of the vertebra; by anetirysm.— Common as it is for an
aneurysm of the aorta to eat out the bodies of the vertebrse with which it

comes into contact, it very rarely penetrates the spinal canal so as to

interfere with the cord. We have in Guy's museum specimens from
two cases, in each of which paraplegia developed itself before death at a

period long after the discovery of a pulsating tumour in the back. But the

most remarkable instance of this kind with which I am acquainted is one on
which I made a post-mOrtem examination in 1871. A man, aged thirty,

was admitted into hospital for paraplegia which had begun three months
previously. He had first complained of pa'in in the shoulders, then his left .

leg became weak and numb, and afterwards his right leg, and he experienced

a pain as though the abdomen were constricted by a cord. He died without
any suspicion of the real nature of his disease. When the erector spinae

were cut into, a large mass of laminated clot was found in its substance on
the left side. This belonged to an aneuiysm of the descending aortic arch,

which had destroyed several ribs, and laid open the spinal canal for a space
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two inches in length. Some of the clot adhered to the outer surface of the
dura mater ; the cord itself was flattened, white, and very soft.

4. Erosion of the vertehrce hy a hydatid.—This also is very rare. A
striking instance of it is one recorded by Cruveilhier. A large echinococcus
lay behind the vertebrae ; it filled the groove on each side of the spine
beneath the lumbar muscles so as to form two elongated pouches, which
were connected together by a narrow neck that also penetrated into the
spinal canal. A somewhat similar case occurred to Dr Moxon in our post-
mortem room in 1871, a few months before I met with the aneurysm
just referred to. The parasite was " multilocular," budding externally. It
formed a large elastic swelling on the left side of the spine, and made its way
into the canal through the second and third lumbar vertebrae. It com-
pressed the cord, but did not penetrate the dura mater. The patient, a
woman of fifty-eight, had suffered for eleven months from pain in the side,

and had been paraj)legic for six weeks.

5. Meningeal tumour.—New growths of various kinds may occur in con-
nection with the spinal membranes. Sometimes a lipoma or an enchondroma
is formed outside the sheath of the cord, having developed itself in the
connective tissue which is usually present there. Much more frequently, one
of the spaces within the sheath is the seat of the aiFection. According to
Charcot, tumours are particularly apt to grow from the inner face of the
dura mater—generally sarcomata or psammomata. In the post-mortem

'

room I have met with one specimen of a growth in this position

;

it consisted of perfectly developed fibrous tissue ; its upper end lay close to
the foramen magnum ; it extended downwards for more than two inches,
and pressed upon the back of the cord on the left side. In another case I
found a soft granular reddish-grey mass, smooth and lobulated on the
surface, which lay loosely attached beneath the arachnoid membrane,
between it and the pia mater, in the dorsal region. It measured an inch
and a quarter in length ; it was made up partly of fibrous and partly of
spindle-cell tissue.

6. Meningeal gumma.—This affection seems to be very rare, even more so
than tumour. Virchow has related a case in which the dura mater in the
lower cervical region was increased to three times its normal thickness, and
was bound down to the bodies of the fifth and sixth cervical vertebrae by a
large quantity of firm connective tissue, which doubtless had been deve-
loped out of a syphilitic new growth. Wilks once found a hard, irregular,
yellow mass, three quarters of an inch long, lying on the right side of the
cord within its sheath, and adherent to the pia mater and to the posterior
roots of the spinal nerves, which last were compressed by it. In a case of
Dr Moxon's (' Guy's Hosp. Eep.,' 1871) there were a number of brownish
or blackish patches from the size of a barleycorn to that of a pea, with soft
yellowish centres, penetrating into the substance of the cord from the pia
mater. In one described by Heubner, in Ziemssen's ' Cyclopaedia,' a gela-
tinous mass extended from the floor of the fourth ventricle into the bulb for
a depth of one twelfth of an inch ; wliile in the cervical region the dura
mater and the other membranes behind the cord were pressed together into
a callous mass, which was firmly adherent both to the arch of the atlas and
to the posterior columns of the cord itself.

Sy'niptoms of compression-paraplegia.—At the bedside we recognise and
distinguish it from primary affections of the spinal cord, not so much by
peculiarities in the paralysis itself as by the fact that this is accompanied,
and in most cases preceded, by symptoms due to interference with the roots
of the nerves coming off from the cord at or just above the level of the
lesion. By Charcot these are termed " extrinsic " symptoms, while he gives
the name of " intrinsic" symptoms to the loss of movement in parts lower
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down, to the anaesthesia, and to the other effects of pressure upon the cord

itself. Erh describes the former as belonging to a "fii'st stage," the latter

as characterising a " second stage " of the disease.

In attributing the earlier phenomena to the circumstance that some of

the spinal nerves have their roots directly involved in the lesion, one is not

exjiressing a merely speculative opinion. They have been observed on dis-

section to be reddened and greatly swollen, although not showing any very

serious histological change (Charcot), while in advanced cases at a late

period they have been found transparent, greyish, and atrophied, with their

fibres in a state of fatty degeneration.

Chief among the extrinsic symptoms is pain. And few points in clinical

medicine are more important than the fact that this is referred by the

patient not to the seat of mischief, but chiefly or solely to those parts to

which the affected nerves are distributed. Thus, there is always danger
of mistaking cases of spinal disea.se for various other affections ; now for

occipital or brachial neuralgia, then for pleurodynia, and again for gastro-

dynia, for colic, or for sciatica. Very often the pain appears to be fixed in

a single spot, or to occupy only a very small part of the whole surface

supplied by a single nerve. In other cases it shoots through all the main
trunks belonging to a limb. Chai'cot lays stress on its burning character,

and on the absence of points douloureux as distinguishing it from a mere
neuralgia ; but as I believe with the late Dr Anstie that the points are to be
detected only in nerves which have already been the seat of pain for a con-

siderable length of time, I doubt whether the distinction can be maintained.

Associated with the pain there is often an extreme degree of hyper-
esthesia. The patient may be unable to bear even the slightest touch
without crying out, and every movement may be excessively painful. An
eruption of zoster has now and then been observed in the course of some of

the nerves which are most seriously involved in the disease. On the other

hand, there is sometimes impairment of sensibility or actual anaesthesia

over a more or less extensive part of the surface to which the affected nerves

are supplied. And the miiscles which receive branches from them may
show tonic or clonic spasms, or become paralysed and even atrophied, with
loss of faradic contractility and an inability to respond to reflex stimuli.

It is to be observed that in speaking of these phenomena as " extrinsic

symptoms " of a compression-paraplegia, we are, for the sake of convenience,

adopting an expression which is, in reality, incorrect. Precisely similar

pains may occur in any casein which spinal nerves or their roots are involved

in disease, even though the cord may to the last remain intact. Thus lateral

curvature of the spine, which perhaps never causes paralysis, is frequently

accompanied by a fixed pain in one or more of the ribs or intercostal spaces,

which seems to be due to pressure upon nerves as they are passing through
the intervertebral foramina. And in the most remarkable case of medullary
sarcoma of the vertebrae which I have ever seen there was at no time any
well-marked paralysis. The patient was an errand-boy, aged sixteen, who,
five months before his death, began to experience pain first in the loins,

then in the shoulders, and then in all his limbs. His sufferings became
intense and hardly bearable. The whole surface of the body was excessively

tender, but especially the lower part of the back. The pain was constant,

but it varied in position. There was numbness and a sensation of tingling

in each hand ; this was first noticed in the fingers supplied by the ulnar
nerve on either side. He became wasted to the most extreme degree. The
only way in which he got any ease was by Ipng flat on his back, with his

legs drawn up. Every movement of his neck, and of any part below it,

caused him severe pain. One day he became insensible and had a series of

epileptiform seizures, in which he died. A mass of white medullary new
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growth (possessing microscopical characters such as are now known to-

belong to the sarcomata) occupied the lumbar glands, and spread from them
to the intervertebral discs, eating also into the lumbar vertebrae themselves.

It passed up in front of the spine into the neck, where it involved part of

the brachial plexus on each side. It nowhere penetrated into the spinal

canal or implicated the membranes of the cord.

There seems to be no doubt that pain is more marked as an early

symptom in cases of malignant disease of the spine than in those of other

forms of compression-paraplegia. Perhaps one ought to be contented to

accept this as an example of the rule that canceroxis affections in general are

apt to be very painful. There are many nervous filaments ramifying in the

periosteal and other tissues connected with the vertebrse, and one can easily

understand their leaving the patient no peace when involved in a new growth,

Oruveilhier long ago associated together under the name of paraplegie

douloureux certain cases attended with intense lancinating pains in the

nerves of the sciatic and lumbar plexuses, the muscular branches of which
are paralysed. Recent writers have remarked that a large majority of the

cases in question are instances of malignant disease of the spine, involving

the roots of the nerves for the lower limbs in the cauda equina, or where
they lie by the side of the lower end of the kimbar enlargement of the spinal

marrow. But I do not think that the reason for this has been pointed out,

namely, that whereas the massive lumbar and lowest dorsal vertebrse fre-

quently become cancerous, they are comparatively seldom affected with

caries. In a series of fourteen cases of pai'aplegia, due to Pott's disease of

the vertebrse, which I have collected fi'om our post-mortem records at Guy's
Hospital, the affection was not once in this part of the spine. There were very

few other cases in which it occupied this position ; and then, as it happened,
there was no paralysis. Thus, in one instance the third and fourth lumbar
vertebrse were found " extensively diseased," and in another the eleventh

and twelfth dorsal vertebrse had entirely disappeared, so that on straightening

the spine a large space was seen in front, in which the sheath of the cord

was exposed. But in each case the disease had been entirely latent during

life, the patient had been kept in bed for a considerable time by some other

malady, and this no doubt had enabled the spinal cord to escape being com-
pressed. In the report of the second case it is expressly noted that repeated

questions failed to elicit any complaint of pain, whether in the back or

elsewhere.

Hitherto I have purposely deferred mentioning pain in the back,.

—rachialgia,—as an early symptom of compression-paraplegia because,

although it is not infrequently present, it is far less constant than one

might have expected. It may assume different forms. Certain of the

spinous processes may be tender on pressure, or over- sensitive to a slight

blow or jar. Or the patient may be conscious of a feeling of stiffness in

moving the back or the neck, according to the seat of the mischief. Some-
times—as in a case of cancer of the cervical vertebrse placed on record by
Mr Csesar Hawkins —there is a great increase of pain in the neck when the

face is turned over on the pillow to one side or the other, and the hands

are used to steady the head in every change of posture.

After the " extrinsic " symptoms have lasted for months or even for years,

—having been perhaps regarded as neuralgic or rheumatic,—they are suc-

ceeded by others of which the spinal origin is obvious to the most uninsti'ucted

observer. These " intrinsic " symptoms are by no means merely results of

mechanical pressure upon the cord. As far back as 1856, Gull pointed out

that granule-masses were present in a case of this kind. And within the

last few years the state of the spinal cord in compression-paraplegia ha&
been thoroughly investigated by Michaud and other French observers. They
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found that tlie affected part becomes reduced in size (so that sometimes it

is scarcely as thick as a quill) and flattened or distorted in shape. Its

tissue may be pale, but otherwise natural to the naked eye ; or it may
obviously have lost its normal structure. It is either softened or (in. a more
advanced stage) harder than usual. Under the microscope the neuroglia is

seen to be thicker and more fibrous ; the nerve-tubes have no longer any

medullary sheaths, but their axis-cylinders persist and may even be increased

in size. G-ranule-masses are abundant. The ganglion-cells are swollen,

vacuolated, and pigmented, or sometimes they are degenerated and broken

down. In other words, there is a chronic transverse myelitis, and it extends

a little way above and below the spot which is actually compressed.

The characters of the paraplegia itself are such as might be infen'ed from

the nature of the lesion causing it, according to the principles laid down in the

last section. Sometimes its development takes place very rapidly, in the course

of some days, or even within a few hours—much more often it occupies several

weeks. The patient finds his legs more and mox'e heavy, especially in going

up and downstairs ; he becomes unable to stand ; at last he cannot even move
his toes while lying in bed. Subjective sensations of numbness, pins-and-

needles, &c., often precede the motor symptoms, but, later on, loss of volun-

tary power over the muscles generally preponderates over loss of sensation.

The upper limit of the spinal lesion is commonly well marked, especially if

there is much anaesthesia. It corresponds more or less exactly with the seat

of the early " extrinsic " pains and tenderness, which, indeed, often persist

after paralysis has set in. A point of great importance is that, as a rule, it shows

no tendency to advance upwards in the cord, but Erb quotes Michaud as

laving observed that in some very rare cases a morbid action ascends along

the lateral columns, so that, for example, the upper limbs may after a time

become paralysed, although the part of the cord which is compressed is in

the thoracic region. The lower limit of the lesion cannot be defined with

-similar exactness, but at least one can generally say that the lumbar
enlargement of the cord is healthy, the only exceptions being those cases

in which it is itself the seat of the pressiire. Reflex contractions in the

lower limbs are usually very readily excited, much more so than under

normal conditions. Ley den, indeed, remarks that in old people the sensi-

bility of the spinal centres to stimuli from below is comparatively little

marked, so that compression-paraplegia is generally more easily recognised

in children than in persons advanced in years. The state of the bladder

is very variable ; it often continues to expel its contents quite naturally for

-some time after the legs have begun to be paralysed, but whenever the

paraplegia is complete it almost always becomes paralysed.

Charcot lays stress on some modifications of sensibility which, he says,

although not peculiar to compx-ession-paraplegia, are observed more fre-

quently in these cases than in other afi'ections of the cord. One is

a retardation in the transmission of sensory impressions when there is not

an absolute anaesthesia ; fifteen, twenty, or even thirty seconds may elapse

between the application of a stimulus to the cutaneous surface and the per-

ception of it by the patient. I shall have to discuss this symptom more

fully hereafter, when I am describing "locomotor ataxy." Another is a

peculiar dyssesthesia, a very painful feeling, which is excited by slightly

pinching a limb or touching it with anything cold ; this lasts for several

minutes, and apparently no more exact description of it can be given thaii

that it is a sort of diffused vibration bearing no relation to the nature of

the impression which calls it forth. Another is an " associated sensation
"

which is referred symmetrically to a spot upon the opposite limb corre-

:S]Jonding exactly with that to which the stimulus itself is applied.

The diagnosis of compression-paraplegia may be either very easy or very
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difficiilt. The simplest cases of all are those in which there is spinal

deformity, and in determining the fact that the cord is pressed on from
without one can often at once define the nature of the lesion, for the short

round bend, or the sharp angle, produced by Pott's disease is quite unlike
anything else. But often the natural configuration is preserved.

Leyden says that if caries occurs in either the lumbar or the cervical

region there is rarely any projection of the spinous processes, the reason
being that the natural curve of those parts of the column is in the
oiDposite direction ; but, when a person stoops, both the cervical and
the lumbar vertebrae are normally convex backwards, and I think it

is not at all uncommon for some one of the spines to appear unduly
prominent when disease is present. At any rate I remember several

instances in which I was in doubt as to whether the projection was or was
not excessive. In such cases it is important to observe whether the verte-

bral column retains its flexibility. In malignant disease, if there is any-
thing to be detected on manipulation, it is the presence of a new growth and
not a mere displacement of the bones. Cruveilhier, in his hydatid case (to

which I have referred at p. 413), discovered at the bend of the twelfth dorsal
-and first lumbar vertebrae a spot of the size of a sixpence, which felt like a
depression surrounded by a bony ring, and which he took for the remains
of a spina bifida. As he says with regret, if he had rightly interpreted
what he observed, and had ventured upon making a puncture, the patient
might perhaps have been cured.

On the other hand, meningeal tumours and gummata are of course
altogether beyond the reach of the fingers. A careful analysis of the
symptoms affords the only chance of distinguishing cases in which such
affections are present from those of disease of the vertebrae unattended with
deformity. I have already noticed the peculiar severity of the pain caused
by malignant growths affecting the spinal column. But just in proportion
as this enables a diagnosis to be made between that particular form of

compression-paraplegia and the rest, do difficulties arise in distinguishing
cases of caries of the vertebrae or of meningeal tumour from those of simple
transverse myelitis, or of any other affection of the interior of the cord
limited to a particular segment of it. In describing myelitis I have men-
tioned that it is often accompanied by painful sensations referred to various
parts of the body, and by the peculiar " girdle feeling,"—phenomena which
ai'e strictly comparable with the "extrinsic" symptoms of a compression-
paraplegia, and which do not necessarily differ from them even in degree.
I am disposed frankly to admit that in some cases a diagnosis between the
.two forms of disease is impossible.

It is chiefly at an early period that a case of compression-paraplegia might
be mistaken for one of rachialgia or vice versa. The suggestion has,
indeed, been made that, considering the frequency with which this spinal
neurosis is associated with hysteria, one ought to be prepared for its being
now and then accompanied by hysterical paraplegia, so as veiy closely

to simulate a grave disease of the vertebrae. But I do not know that a case
in point has ever been recorded, and it is probable that a careful examination
of the patient would show a want of correspondence between the apparent
upper limit of the lesion in the cord, and the seat of tenderness and pain
in the spinal column. When unattended with paralysis, cases of rachialgia
may generally be distinguished from those of incipient disease of the bones
without any great difficulty.

Prognosis.—Most foi-ms of compression-paraplegia terminate inevitably in
the death of the patients, but their duration in very variable. According to
Leyden, malignant disease of the vertebrae commonly runs a course of some
months, or even of more than a year ; it kills, he says, by a slow cachexia and

VOL. I. 27



418 PAEAPLEGIA FROM OOMPEESSION

wasting with dropsy, or directly by interfering with the cord. In some cases,

when its seat is in the upper cervical vertebrae, the fatal issue is preceded by
delirium and stupor, for which no explanation can be found in the autopsy.
Meningeal tumours are described by Erb as slower in their effects ; some cases

end in eight or ten months, others in from two to five years, others last longer
still, even to a period of fifteen years. It accords well with his statement that
in one of the two instances in which I found the cord interfered with by a
growth on its exterior the duration was sixteen months, and in the other
two years, if we reckon from the time when pain in the back was first com-
plained of, and both patients may be said to have died accidentally, the one
of pneumonia, the other of suppurative inflammation of the kidneys. But
in a man, aged sixty-two, who had a malignant growth extending from the
vertebrse into the spinal canal, death took place within a few days of the
development of paraplegia, and not more than two or three months after

the first complaint of pain in the front and sides of t)he chest. He was so
florid and healthy looking that until the paralytic symptoms showed them-
selves I thought the case was one of hypochondriasis.

Treatment.—All that can be done in cases like the last is to relieve the
pain and to prevent the development of cystitis and the formation of

bedsores. The application of a belladonna or opium plaster to the back
or an occasional blister may meet the former indication, but in most cases

morphia has to be given internally or subcutaneously.
It is probable that mercury and iodide of potassium are capable of

curing a paraplegia which is due to syphilitic gummata pressing on, or

growing into, the cord ; and I have already remarked that this treatment
should never be omitted in any case which can possibly be of venereal
origin.

The only other variety of compression-paraplegia in which recovery of
power over the limbs appears to be possible, is that due to Pott's disease of

the spine. Of such cases a great many do well ; among six which came
under Erb's observation during the year before he wrote his article on this

subject, only one ended fatally, the remaining five being cured or greatly

relieved. Charcot refers to two patients, who had their lower limbs
completely paralysed for eighteen months and two years respectively, and
who nevertheless recovered perfectly. He speaks in decided terms of the
value of the application of the actual cautery along both sides of the
projecting spinous processes. But it seems likely that all other plans of

treatment will in future be superseded by Sayre's method of applying a
plaster-of-Paris bandage, rolled round the body, while the patient is sus-

pended from the head, chin, and armpits by a suitable apparatus. Cod-
liver oil and other tonics should, however, also be administered.

One might well have doubted whether in these cases of caries of the

vertebrse, in which recovery takes place from a compression-paraplegia, an
inflammation of the substance of the cord occurs, such as I have described

at p. 382. But an observation of Michaud, which is cited by Charcot,

shows that this really is so. A woman who had regained the use of her legs

for more than two years, died of hip-joint disease. The cord, at the level

of the spinal affection, was found reduced to the thickness of a goose-quill,

its sectional area being not more than one third of that of a healthy cord in

the same region. It was of firm consistence, and grey in colour ; in oth^
words it seemed to be affected with sclerosis in an advanced stage. The
microscope, however, showed that a considerable number of nerve-fibres,

possessing medullary sheaths, were embedded in the thick dense fibrous

material which gave it these appearances. Only one of the grey cornua
remained, and this displayed bxit a small number of uninjured nerve-cells.1

I have already, at p. 386, cited this case as proving the possibility of I
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recovering from myelitis ; and from that i^oint of view I think that its

imi^ortance can hardly be exaggerated.

Diffused Affections of the Spinal Membranes.—This appears to

be the most convenient place for a brief mention of certain diseases which
ought perhaj^s in strictness to have been enumerated among the conditions
giving rise to a " compression-i^araj^legia," but which differ fi'om the rest in
not being limited to any one part of the cord.

Spinal meningeal hoimorrhage.—Except as the result of severe injuries,

which come under the care of the surgeon, this is a very rare lesion. The
causes which I find assigned to it are strong bodily efforts, violent emotions,
the suppression of a haemorrhoidal or a menstrual flux. If a diagnosis is

to be made during life, it must be based upon the sudden development of

the symptoms, and upon the admixture of the effects of irritation of the
cord and spinal nerves with those of compression of these structures.

Certain cases in which there have been severe pains in the back and limbs,
rigidity of the s|)ine, and partial paraplegia have been attributed to the
effusion of blood into the spinal membranes ; and this explanation has
not been regarded as invalidated by the circumstance that recovery has
slowly taken place. But it would seem that in other cases in which
meningeal haemorrhage has proved fatal, so that it has been demonstrated
in the post-mortem room, the symptoms have not been equally charac-

teristic.

Acute spinal meningitis.-^J. have already had occasion to mention the
fact that inflammation of the spinal membranes is not a very uncommon
consequence of the formation of a deej) bedsore over the sacrum. In some
cases the spinal canal is actually opened by sloughing of the fibrous mem-
brane which closes its lower end ; in others, perhaps, the morbid process

extends inwards along the canals for the sacral nerves. At least four
instances of this kind have been observed in the post-mortem room of

G-uy's Hospital ; and probably several have been overlooked. I do not find

that any definite spinal symptoms have been noted in the cases in question.

Pus has generally been diffused among the nerves of the cauda equina,

and beneath the spinal arachnoid, up to the base of the brain. In one
case it is stated that the inflammatory products lay outside the theca
vertebralis.

Other forms of acute spinal meningitis are those which accompany
the various kinds of inflammation of the membranes of the brain, and
which will be fully described hereafter. A " hsemorrhagic spinal pachy-
meningitis" is occasionally found in association with a similar affection of

the cerebral dura mater. Of a primary acute inflammation of the spinal

membranes, limited to them, and not involving the encephalic structures, I
have no knowledge.

Chronic spinal meniiigitis.—This, again, is an affection about which very
little seems to me to be accurately known. Certain local forms of it, occur-

ring chiefly in association with syphilitic gummata, or with caries of the

vertebrae, have been already mentioned. But it sometimes happens that the
whole of the spinal membranes are found matted together and thickened
round a cord which appears to be perfectly healthy. I once made an
autopsy on a case of this kind, in an old woman of seventy, who had far

about a year been suffering from a slowly advancing paraplegia. So far as

I could learn, she had had no spasms of the legs, nor had they been rigid

;

she lay helpless in her bed, but the lower limbs still retained some power of

sensation, so that she could distinguish heat from cold. She complained,

of pains in the legs (especially in the left one) and in the lower part of

the abdomen, but it did not appear that they were severe. The visceral
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araclinoid, when it had teen sti-ipped off the inner surface of the dura
mater, was found to be as thick as a sheet of writing paper. In the

lower part of the dorsal region, the adhesion of the membranes to the cord

was j)articularly close for about an inch and a half of its length. The
thickening extended upwards around the pons, and to the under surface of

the cerebellum, so that the cerebro-spinal aperture was closed. I thought
at the time that the absence of any marked irritative symptoms might
perhaps be due to the fact that the cord itself was also extensively affected

;

but Dr Frederick Taylor, under whose care the case was during life, has since

told me that he could detect in it no morbid change, except that the fibrous

septa entering it from the surface appeared thicker than usual.

A similar case was recorded by Gull in his well-known paper in the
' Guy's Hospital Eeports' for 1856 (Case 7). In that instance rigid flexion

of the legs was a marked symptom, and they were also affected with

frequent spasms. But it is not clear to me that the affection could have

been satisfactorily diagnosed from a transver'se myelitis in the upper dorsal

region, with exalted susceptibility (or descending lateral sclerosis) of the

part of the cord below.

Some modern German writers, however, describe spinal meningitis as of

frequent occurrence, and as being often recognised during life without much
difB.culty. It is characterised, says Erb, at first by pain and stiffness in the

back, a troublesome " girdle sensation," a feeling of weight in the legs,

numbness, tingling, tearing, or dragging pains in them, and cutaneous hyper-

sesthesia. After a time partial paraplegia develops itself, which varies in

degree from day to day. Erb supposes that such fluctuations depend
upon alterations in the quantity of fluid effusion within the spinal canal, or

j)erhaps in the amount of blood in the vessels about the cord; he even
suggests that gravitation of fluid into the lower part of the theca vertebralis

may make the patient unable to move the legs so well when he stands up
as when he is lying down. There is generally but little impairment of

sensibility ; and, according to Braun, the sphincters retain their functions.

Erb speaks of the morbid change in the membranes as being usually but

little marked ; they are more or less thickened, opaque, and adherent to one

another ; there is an excess of fluid round the cord. Cold is said to be the

. chief exciting cause of this affection ; it has often been observed in oflS.cers

after severe fatigue and exposure during a campaign. It then commonly
begins acutely with fever, passing into a chronic form secondarily. In many
cases it afterwards becomes complicated with myelitis, and the peripheral

part of the cord beneath the pia mater sometimes undergoes sclerosis in an
annular form.

How far one is justified in maintaining an anatomical diagnosis of cases

of this kind is, I think, very doubtful at present. But the clinical

differentiation of them appears to be somewhat important, as regards

j)rognosis and treatment. Erb, indeed, says that a good many prove fatal

by bedsores, cystitis, or exhaustion. But he admits that others recover

more or less completely ; and Braun declares that the prognosis is very

favourable, if the acute stage, in spite of the increasing paralysis, be treated

at first with local bleedings, and local cold applications, and then with warm
baths. Afterwards, when paralytic symptoms alone remain, the patient

should begin a steady course of thermal baths, the brine baths of Eehme or

l!^auheim being preferable, for which places the English equivalent appears

to be Droitwich. Erb endorses these statements, and declares that when
there is no myelitis, baths at high temperatures (98°—108° Fahr.) are well

borne, and that the reputation for curing spinal paralysis in general which
is possessed by hot springs is really derived from their success in this

2)articular class of cases. The cold-water system is also said to be useful

;
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and Hitzig auci Erb have found benefit from passing galvanic currents along

the spine. Iodide of potassium is the chief medicine which is given ; but

good food, wine, and tonics are important auiiliaries in the treatment.

Spastic PAEAPiiEaiA.—As I have already more than once had occasion

to point out, rigidity of the paralysed limbs is no uncommon feature in cases

of segmental disease of the cord, whether primarily affecting its substance

or secondary to compression of its sui-face. It is only when the lowest

lumbar centres are destroyed that the legs are of necessity flaccid. Thus in

paraplegia from angular curvature they are often spasmodically flexed

whether in a child or in an adult ; sometimes, on the other hand, they ai'e

as forcibly extended. These conditions are closely related to exaggerateo
reflex phenomena, such as are described at p. 374 ; and I think it is reason-

able to refer them to an exalted susceptibility of the spinal centres for the
lower limbs. Sir William Gull has recorded one case of chronic spinal

meningitis in which there was rigid flexion of the legs ; but I do not find

any evidence that this symptom is particularly common when the mem-
branes are diseased. On the Continent, since the publication of certain,

observations by M. Charcot, thfe tendency has been to attribute the super-
vention of rigidity in cases of paraplegia to descending sclerosis of the
lateral columns. But it is admitted that the anatomical evidence in

support of this doctrine is as yet inconclusive.

In the forms of disease of which I have been speaking, the contraction of
the limbs is obviously secondary to paralysis of them, for it generally does
not show itself until the patient has already lost power over his legs for a
considerable time. But there are other cases in which rigidity is present
from the first, and, indeed, constitutes the most marked symptom, so that
it may seem to be the only thing that interferes with the patient's standing
or walking. Thus a " tal3es dorsalis spasmodica " is described by Charcot
as an independent spinal affection, and Erb gives to the same complaint the
name of " spastic spinal paralysis." These writers agree in thinking that
its proper lesion is in all probability a symmetrical primary sclerosis of the
lateral columns,—or, perhaps, of the hinder parts of them,—leaving the
anterior grey cornua intact. Moreover, Dr Gee has recorded in the ' St
Bartholomew's Hospital Reports ' a series of cases presenting somewhat
different characters, and occurring in children, his designation for them
being " spastic paraplegia."

The description given by Charcot and Erb is that the lower limbs gene-
rally assume a position of rigid extension and adduction. The contraction
may vary indefinitely in degree. At first it is only occasionally present, and
is generally less marked when the patient is lying down than when he
stands upright. Thus one of the earliest symptoms of the complaint is a
peculiar gait. In walking the foot is lifted with difiiculty ; the toes are
scraped along the floor and catch against every inequality in the surface

;

the step is short and hesitating ; sometimes there is a peculiar hopping
movement, the body being raised upon the toes at each step. Very often the
attempt to walk causes a tremor in the foot and leg, which may extend to

the trunk also. The back may be arched, and the head thrown backwards,
or the body may be bent forwards over the toes, so that there is danger of
falling, especially in descending stairs. The legs feel weak and heavy and
are easily tired. Sometimes, if the patient sits upon a sofa, his lower limbs
stick out before him, the feet not touching the ground. In more extreme
cases he is confined to bed, and is perfectly helpless. His knees are tightly

pressed together and cannot be bent. Tet there is generally no impairment
of sensibihtv, and pain may be entirely absent. The bladder and rectum
perform their functions naturally. Erb says that the galvanic and faradie
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contractility of tlie muscles is slightly lowered. On the other hand, he lays

stress on the constant presence of a greatly exalted susceptibility to "tendon-
reflexes." Not only are the common movements induced by tension of the

ligamentum i:iatellce or tendo Achillis exaggerated, but movements can be

excited through such tendons as those of the tibialis anticus and posticus,

the biceps femoris, and even through various aponeurotic structures. Yet
there is not necessarily any corresponding increase of the superficial reflex

movements which are excited by cutaneous impressions.

The complaint is said to occur chiefly in persons between thirty and
fifty years of age, and in men more often than in women. Erb speaks of it

as "very frequent," Charcot as "not very common." Its causes are

unknown, unless one of them is the prolonged action of cold and wet. Its

development is progressive, but very slow, occupying a period of eight, ten,

or fifteen years ; sometimes it remains stationary at the same point for a

length of time. It may never extend above the hips, or it may at length

affect the lumbar and the abdominal muscles or the upper limbs. The
abdomen is then prominent and hard, and it is separated from, the lower

part of the chest by a furrow more or less deep. The fingers are from time
to time, or even permanently, clenched within the palm ; there is extension

of the wrist and elbow-joints, with pronation of the forearm ; the arms may
be fixed rigidly by the side of the trunk. One lower limb is often affected

before the other, and the contraction may then spread to the arm of the

same side before it involves the opposite leg. Sometimes the upper limbs
are the first to be attacked. Erb says that it rarely happens—and only at

the latest periods of the disease—that the lower limbs are rigidly flexed,

instead of being extended.

According to Charcot and Erb the only real difficulty in diagnosis is

from disseminated sclerosis in that form in which the symptoms of affection

of the higher centres happen to be wanting. Charcot adds that in one of

the cases with which he used to illustrate his lecture on " spasmodic tabes
"

scattered patches of sclerosis were found at the autopsy as high as the

crura cerebri. The prognosis is said to be favourable, in so far as the

complaint has no tendency to destroy life, except through the supervention

of phthisis or some other intercurrent disease. As to treatment, Erb has

seen two cases almost cured, and several much relieved by galvanic currents

applied to the spine. He also speaks favourably of the " cold-water cure,"

and of the gaseous saline baths (" Sool baths ") of Eehme and Nauheim.
He has found the nitrate of silver sometimes useful as an internal medicine,

and Charcot recommends the bromides. Strychnia is likely to do harm
rather than good.

Dr Gee's cases of " spastic paraplegia " occurred all of them in children,

and the complaint was either congenital or began in early infancy. The
legs were always affected and sometimes the arms. The contractions corre-

sponded in character very closely with Erb's and Charcot's descri|)tions. Dr
G-ee lays stress on the fact that handling the limbs increased the rigidity.

Chloroform relaxed it in all cases but one ; in that instance the muscles of

one calf were a little wasted, the disease having lasted eleven years. To
one patient the juice of conium was given, to another the extract of belladonna,

but without any good results.

l^ow, on looking through the reports of cases that have been under
observation at Guy's Hospital during the last few years, I fail to find any
that answer well to the accounts given by these writers. There have been
eight or nine instances in which a contraction of the lower limbs has been
apparently the primary disease, but they have occurred in patients of all

ages 5 and the knees and thighs have, without exception, been drawn up in

a state of flexure instead of being stretched out. Any attempt to straighten
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the liinbs has generally been attended with great suffering ; but in one case

—that of a man aged thirty-three, under Dr Willis's care—the suspension

of a weight of fourteen pounds to the right foot led to a marked diminu-
tion of the pain ; the limb was bent, so that the heel almost touched the

buttock, and it could not be put straight, even when chloroform had been
inhaled. But the point to which I am most anxious to draw attention is

that the extract of Calabar bean has in three or four instances appeared to

remove the rigidity altogether.

The first case in which I observed this satisfactory result was that

of a boy, aged six, who was admitted on August 19th, 1874. He had
been well until three weeks previously; he was then found crying with
pain, and it was thought that he must have had an injury, of which,
however, there was no other evidence. He lay on his right side, with his

legs drawn up, and unable to move them. They could be forcibly

extended, but then became rigid. The expression of his face was indica-

tive of pain, and he had complained of pain in the back of the head
and over the spine. Sensation was unimpaired, but the faeces and urine
were often passed into the bed. He could close his hands, but with a very
feeble grasp, and sometimes they were noticed to be stiff. The diagnosis

was chronic meningitis, and hydrarg. c. creta, iodide of potassium, bromide
of potassium, and other medicines were given without any result up to the
8th of October. At that time he began to take the extract of physostigma
iji doses of one sixth of a grain, gradually increased to half a grain, three
times daily. Improvement quickly set in ; the limbs became less rigid, and he
regained the power of moving them. On November 21st the medicine was
changed, cod-liver oil and steel wine being substituted for the Calabar bean.
On January 9th, 1875, he left the hospital, being then able to walk fairly

well without assistance.

In 1876 I was asked to see a boy, aged fourteen, who was under Mr
Cooper Forster's care, with contraction of the thighs and legs, which had
been coming on for six months. He appeared to suffer intensely from
pains in the affected limbs, and screamed when they were touched or wheu
he made any movement, so that he allowed no rest to the other patients.

The legs and thighs were much wasted. Remembering the former case I
prescribed the Calabar bean in doses at first moderate, but which were
quickly increased. The symptoms at once began to subside. He was after

a time transferred to my charge, and left the hospital cured.

On October 31st, 1876, a woman, aged forty-one, was admitted under my
care with a spinal affection which had come on suddenly two months before.

She first complained of pains in the leg-muscles and then of stiffness in the
joints. This was followed by great weakness and wasting of the lower
limbs ; and then they slowly began to contract. She lay in bed with her
legs strongly flexed ; when they were forcibly straightened it gave her great
pain. Faradic contractility was found to be much diminished, and she
had partial loss of sensation; she could not pass her water. She took
at first half a grain of extract of physostigma three times daily ; after a
week this dose was doubled, and four days later it was trebled. By this

time she could already extend her legs to some extent of her own accord.

The medicine was continued for a month and then some tincture of iron
was prescribed. By December 23rd she could straighten her lower limbs
perfectly well. In the month of February, 1877, she became able to stand
and to walk without help, and on March 1st she was discharged cured.

In 1878 a sailor, aged twenty-eight, came into the Clinical Ward under
my care on May 29 th. Fourteen months previously he had been in a
river in South America loading timber, and had repeatedly got wet through
and allowed his clothes to dry on him ; he said he was well used to getting
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wet with salt water but not witli fresla water. Four or five clays after lie-

left off tills work he one morning on waking found that his left leg was

stiff and painful in the ham. As the rigidity gradually got worse, he went

into hospital at New Orleans, and after a time it passed off. He returned

to work, but two months later, the weather having beenbad, he again began to

suffer from stiffness and pain in the left leg. Presently the right one also

was attacked. They both became weak, and for six weeks before admission

he could not walk without a stick. At times he had short attacks of

convulsive twitchings in the left leg. I found the thigh muscles decidedly

rigid on both sides, especially the left. After leaving him for a few days

without treatment, I prescribed the extract of Calabar bean in a dose of a

quarter of a grain, afterwards increased to one grain. Improvement was

not at first very striking, but at the end of thirty-four days there was

hardly any rigidity left.

The only case that I know of in which the extract of physostigma

produced any unpleasant effects is one recorded in vol. xviii of the
' Gruy's Hosp. Eep.' A boy, aged ten, had been suffering for some months

with paraplegia before rigidity of the legs set in, A quarter of a grain

of the extract was ordered, and after a week it was increased to half a grain

three times daily. By mistake he took a grain at one dose, and an hour

aftei-wards he was blue in the face but perfectly conscious, perspiring pro-

fusely, a clear froth coming from the mouth, the pupils of natural size, the

hands cold, numb, and almost powerless. He had an emetic, and in three

hours he was as well as before.

The last case seems to me to have been one of myelitis, apart from the

tonic spasm, which was a mere complication ; but the other cases just related

seem to me to prove that there is a spinal affection, of which the principal

symptom is a rigidly contracted state of the legs, but which yet fails to

correspond with the rather narrow definitions of Charcot and of Erb
already quoted. And I would propose that for the present at any rate

they should all be placed in a single category under the name of sjJastic

paraplegia. Whether a sclerosis of the lateral column occurs in any of these

cases, or even in the whole group, may be left doubtful. The fact that

recovery takes place under medical treatment is perhaps evidence to the

contrary, although not amounting to proof. What weighs more with me is

the circumstance that there is a wide class of neuroses, of which I shall

hereafter have to speak—all of which are attended with spasms of one kind

or another—while none of them are as yet traceable to anatomical lesions.

So long as they are regarded as due to functional disturbance of the nervous

centres, I should be inclined to associate spastic paraplegia with them so far-

as its pathology is concerned.



SPINAL PAEALYSIS ATTENDED WITH WASTINa
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Acute Atrophic Paralysis—In infants—In adults—Its course, seqiielwy,

anatomy, and treatment.

Chronic Diffused Atrophic Paralysis—Its course and anatomy.
Progressive Muscular Atrophy—Symptoms—Termination—Treatment-
BuLBAR Paralysis—Progressive miiscular atrophy in children.

Lead Palsy—Distribution—Tremors—Treatment.

Pseudo-Hypertrophic Paralysis.

Acute Atrophic Paralysis.—In the last century this affection was
described by Underwood in his celebrated treatise on the ' Diseases of"

Children,' and Jacob von Heine published a monograph on it in 1840. Both
this writer and afterwards Duchenne, of Boulogne, expressed the opinion
that the cause of infantile paralysis was a lesion of the spinal cord. But as-

autopsies failed to reveal any morbid change, MM. Eilliet and Barthez pro-

posed the name of " paralysie essentielle." Since 1863, however, more refined

histological methods have shown that the anterior cornua of the cord are

diseased. Accordingly German writers now designate the affection " polio-

myelitis anterior acuta." We cannot employ the old name of "infantile

paralysis," because it is now ascertained that the same form of disease-

occasionally occurs in adults, but since wasting of the affected muscles
is one of the principal symptoms we may call it acute atrophic paralysis.

A child who is about to suffer from acute atrophic paralysis generally

at first falls ill with some febrile disturbance, oppression, or drowsiness.

Sometimes, however, the earliest symptom is an epileptiform convul-
sion, or there may be spasmodic twitchings of the face or limbs, grinding-

of the teeth, and rolling of the eyes. The fever usually lasts a day or two,
but it may pass off in a few hours, or it may continue for a week or longer.

The convulsions may be repeated during twenty-four or forty-eight hours.
If the child is old enough he may complain of pain in the back and limbs.

When the child seems to be getting better, and is being washed or dressed
—or perhaps when it first attempts to stand—the mother or the nurse finds

to her horror that one or more of the limbs is powerless. It may have gone
to sleep at night with full use of its arms and legs, and in the morning
one or more of them may hang flaccid and motionless. The affection may
be a monoplegia, the paralysed limb being generally a leg (Volkmann says
the right leg), but sometimes an arm ; or it may be a paraplegia, or a
hemiplegia, or a crossed paralysis of one arm and the opposite leg. Not
infrequently there is loss of power in all four limbs, and even of the trunk,,

and sometimes they are attacked in succession at intervals of a few hours.

Occasionally the initial fever is very slight ; it may perhaps be absent,

and the paralysis be the first symptom that the child is unwell. But, as
might be anticipated, there is no thermometric evidence of this.

It is characteristic of acute atrophic paralysis that the affected parts are-

completely relaxed. No reflex movements can be elicited, whether by stimu-
lations of the skin or of the tendons. On testing the muscles with fai-adie

currents, one finds that their contractility becomes markedly diminished!;
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"witliiii tlie first four or five days, and that it is entirely extingnislied at tlie

end of a week or a fortnight, but the susceptibility to galvanic currents is in-

creased. In other words, " the reaction of degenei-ation " (see p. 334) is pre-

:sent. Rapid and early wasting of the muscles takes place. TJntil recently they

were said to undergo fatty degeneration, but in reality the histological

changes in them are of a different kind, corresponding exactly with those

which I have already described at p. 335 as following some lesions of the

nerve-trunks. The surface of the paralysed limbs is cold, and they are pale

or of a livid bluish tint ; the volume of the arterial pulse in them is said by
Volkmann to be diminished, and Charcot states that after death the main
blood-vessels are found remarkably reduced in size.

As a rule, no impainnent of sensation can be detected: the child cries

lustily as soon as the poles of a galvanic battery are applied. The functions

of the bladder and rectum are performed normally or nearly so, and bed-
sores never appear.

Unlike almost every other form of jDaralysis, that now under considera-

tion shows no tendency whatever to a slow and progressive advance. The
limbs are often attacked one after another, but the loss of power in each of

them, although not absolutely sudden, becomes complete within a few hours.

Erb says that the whole development of the disease, in successive outbreaks,

may be protracted over a week ; it generally occupies much less time.

In fact, no long period elapses before recovery begins to take place

;

sometimes this is observed within a few days, more often in the course of

two or three weeks. Even muscles which have to some extent undergone
wasting regain their size and strength. If the arms and the upper part of

the trunk are affected they are particularly likely to get quickly well. In
the course of a few months the disease may entirely disappear, especially

when it was all along confined to a single limb. Some writers have disputed

the claim of such a " temporary paralysis " to be classed with these

forms in which there is permanent loss of power ; but I agree with
Volkmann in thinking that it is the same disease. It is, however,
very exceptional. Almost always the recovery is incomplete. It goes on
for a month or eight weeks, so that the parents of the child cherish the most
pleasing hopes ; but after this the progress becomes slower, and at the end
•of six or nine mouths it ceases for ever.

The condition of the Kttle patient at this time is very variable. One
limb or two may be powerless and shrunken throughout, or the affec-

tion may have become limited to certain segments of an arm or of a leg.

As a rule, the distal parts are more apt to suffer than those nearer the
trunk. Volkmann, however, speaks of one patient as having a muscular
forearm attached to a humerus like a stick, and Erb says that the

deltoid sometimes suffers alone. Certain muscles exhibit a peculiar inde-

pendence, now by remaining paralysed when those near them get well, now by
recovering while the rest are undergoing atrophy. Erb mentions that this

is commonly observed in the supinator longus of the forearm, the tensor

fascicG latce and sartorius of the thigh, and the tibialis anticus of the leg.

When a muscle wastes the destruction of its fibres is not necessarily made
manifest by a corresponding diminution of its mass, for interstitial develop-

ment of adipose tissue often takes place, which may entirely conceal it.

Erb says that this is particularly apt to occur in young children, and that a
muscle may actually appear bigger than in the opposite healthy limb, i

although it scarcely contains any contractile elements.

Another peculiarity of parts affected with this disease is that they do
not grow at the natural rate. Hence a paralysed limb is commonly shortened
to the extent of an inch or an inch and a half, and sometimes by as much as
€ight inches. Even the corresponding half of the pelvis may remain unde-
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velopecl. The bones are thinner and more spongy and their processes

smaller than on the healthy side. Eemembering Hilton's observations

-with regard to the arrest of growth in the feet of patients suffering from

disuse of the hij) or knee-joint, one might be disposed to refer all these

conditions to disuse, but Volkmann says that they occur even when the

paralysis is very partial, so that the child halts very little and is on its legs

all day. He has seen a persistent failure of development in four or five

cases of " temporary paralysis," in which all the muscles recovered.

But the most important of the remote effects of the acute atrophic para-

lysis of children, are the contractions and deformities which are so commonly
observed. I remember, twenty years ago, hearing Dr Wilks insist on the fact

that club-foot, when not congenital, is the result of paralysis, and not primarily

a spasmodic affection; and this view, which was opposed by "orthopaedic"

surgeons, is now generally accepted by pathologists. But it was reserved for

Volkmann to show how the deformities are produced. Until recently, the

explanation which was accepted was that contraction was generally the

result of the unopposed action of the antagonists of the muscles paralysed.

But Hilter and Volkmann have shown that when there is loss of power in

several groups of muscles, it not infrequently happens that those on which

the paralysis is most marked lie within the open angle formed by the dis-

placement of the bones at a joint. For example, a " genu recurvatum " of

which the concavity is directed forwards, may appear when the quadriceps

extensor is powerless, or a " talipes equino-varus," when no contractions can

be obtained by galvanising the calf of the leg. Volkmann explains these

facts by showing that they are in part due to the influence of gravitation
;

thus the weight of the foot causes the toe to point downwards, when the

limb hangs in the air. But another important factor is the gradual strain

on a joint, in efforts made by the patient to employ the weight of the

body as a propelling force. Volkmann points out that when a person whose
thigh muscles are paralysed learns to walk without crutches he swings the

trunk forwards so as ,to extend the knee as fully as possible. The result

is that after a time the ligaments behind the joint yield, and a genu recur-

vatum is produced. The articulations in such paralysed limbs often become
exceedingly loose. Lastly, a subordinate element in the causation of deformi-

ties is the contraction of the new connective tissue developed in the interstices

-of the wasted muscles.

Acute atrophic paralysis in an adult develops itself in most respects as in

infants. Meyer, of Berlin, is said to have been the first who, in 1868, recorded

cases of this kind : Duchenne, Erb, and many others have since written

upon the subject. The disease seems never to set in with epileptiform

convulsions ; but there is fever of gi-eater or less intensity, with headache,

drowsiness, and even delirium. For a few hours, or after a single night,

•or at the end of a few days, one or more of the limbs becomes paralysed

;

sometimes there is a transitory failure of the bladder; there is not the

.slightest impairment of sensibility, the muscles are perfectly i-elaxed and
their susceptibility to reflex stimuli is lost. Eecovery may either be

complete or partial ; in the latter case the affected parts become contracted

and deformed, but not to the same extent as at an early period of life.

Of course, there cannot afterwards be any difference in the length of the

limbs on the two sides of the body.

Histology.— Withxu. the last few years the morbid anatomy of the disease

has been very carefully studied, and probably all the most essential points

have been ascertained. Cornil, in 1863, was the first to record an autopsy

in which changes were found in the cord ; but the body was that of a woman
who had been paralysed for nearly half a century. So far as is known this

affection never destroys life directly. Erb, indeed, suggests that death
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perhaps sometimes occurs before any special symptoms Lave appeared to
indicate the real nature o£ the case ; and therefore that a minute examina-
tion of the cord should he made whenever a child succumbs to convulsions

or to febrile symptoms of unknown origin. The earliest post-mortem
examination which has hitherto been made was by Eoyer and Damaschino,
in the case of a boy who died of scarlet fever within two months of the onset

of the paralysis, a few others have been at various periods up to twenty
months. The results are summed up by Erb as follows :—To the naked
eye there is generally no perceptible alteration. Sometimes the cord seems
rather tough, and its antero-lateral columns a little shninken at the level

of the lumbar or of the cervical enlargement. Its structure may be slightly

blurred. The fore part of the grey matter may be whitish or pink and
softened, or even reduced in size, the corresponding motor nerve-roots

may be atrophic, grey, and translucent. The microscope reveals an extensive

area of morbid change, perhaps even one inch or more in length, in this

region. It is sometimes confined to one anterior grey cornu, sometimes it

involves both of them, according to the distribution of the j^aralytic sym-
ptoms during life. Granule-masses are generally pi'esent in abundance

;

there is nuclear overgrowth, the vessels are dilated and full of blood, in

other words, there is an ivflammatory softening. But the most striking

change is a more or less complete disappearance of the large multipolar
nerve-cells, many of them that still remain bemg in various stages of atrophy.

The nerve-fibres also have undergone destruction, even to their axis-cylinders.

At the periphery of the alfected area the nuclei are often massed together in

large numbers, so as to form a kind of capsule, but slight diffused lesions

are discoverable throughout the grey matter of a large part of the cord,,

generally in the whole length of the dorsal region. In the antero-lateral

white column there is but httle to be seen ; a slight degree of sclerosis

sometimes, thickening of the trabeculte, atrophy of a few of the nerve-fibres,

granule-masses scattered sparingly. The motor-roots display all the

appearances of " degenerative atrophy."
Where many years have elapsed since ^the onset of the paralysis, the

appearances are far more marked. The shrinking and atrophy of the

anterior part of the cord is now evident on the cut surface, especially when
the affection is one-sided, in which case the symmetry of the two halves is.

lost. The antero-lateral column may be obviously grey in tint, and trans-

lucent, as compared with the posterior column, tinder the microscope the
diseased area in the lumbar, or the cervical, enlargement is seen to consist

almost entirely of a dehcate connective tissue, containing an immense
number of corpora amylacea, but now no granule-masses. No normal
ganglion- cells or nen^e-fibres are at this stage to be seen ; any remnants of'

cells are shrunken and pigmented.
That a local affection of the spinal grey matter should set ujd such

violent fever as we have seen to be often present in this disease is surprising:

but we seem to have no alternative but to regard it as symptomatic. There
may, indeed, be a question as to whether the myelitis is not at first diffused,

and whether it does not clear up and subside throughout the greater part
of the cord, while one particular region, to which it becomes limited, under-

goes entire destruction.

There have been many discussions as to the starting-point of the affec-

tion, whether it is in the multipolar cells or in the neuroglia. Charcot;.

insists that the fact of its strict hmitation to certain regions of the cord is-

strongly in favour of the former view ; he also says that at some points the
cells may be found diseased while the connective tissue remains all but normal.
Erb thinks that perhaps both tissues become simultaneously diseased.

j^tioloffij.—With regard to the causes of acute atrophic paralysis very HttleJ
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is as yet known. It is far more common in children between one and four

years of age than in those who are older, but it not rarely develops itself in

infants from six to twelve months old, and Duchenne has recorded cases

occurring at the ages of twelve days and one month respectively. The two
sexes appear to be equally liable to it. Whether teething plays any part in

its aetiology is very doubtful. Wharton Sinkler, an American observer, found
that it arose very much more often between the months of May and Sep-
tember than during the rest of the year, the proportion being as forty-seven
cases to ten. The so-called neuropathic family tendency seems seldom to be
j^resent. Duchenne says that he has never seen this affection in two children

belonging to the same family, and the few cases on the other side that have
been published may probably be mere coincidences. Those who are attacked

by it are commonly neither rachitic nor scrofulous, but robust and healthy.

Sometimes it is directly set up by a chill : at least Erb says that this has been
demonstrated beyond dispute. Sometimes it arises during convalescence
from some acute disease, such as scarlet fever, mild smallpox, typhoid fever,

or ague. This may also be the case in adults. Some years ago I saw a
marked case in a young man, aged twenty-two, who was just getting better
of pleurisy. In women it may occur during the puerperal periods.

The diagnosis is seldom difficult if one keeps in mind the clinical history

and features of the disease. One must of course remember that other forms
of paralysis may occur in childhood

;
perhaps that which is most likely to

cause a mistake is a peripheral paralysis of the brachial plexus from sleeping

on the side, or from pressure by a band fastened tightly round the arm. In
the case of an infant brought by a person ignorant of the circumstances
it may be impossible to come to a positive conclusion.

The prognosis must always be guarded ; complete recovery is rare.

When a child first comes under observation at an advanced stage, with
the muscles already wasted, one is apt to think that the issue would have
been better had treatment been earlier. But if it is placed under
treatment from the commencement, there is great difficulty in saying how
far any improvement that occurs is attributable to the remedial measures
that may have been adopted. The application of galvanism to the spine

seems to be the most important thing. The poles must be large. Erb
advises that one should be placed over the affected part of the cord, the
other over the front of the body ; a current of moderate strength may be
jDassed for one or two minutes at a time. Afterwards the paralysed muscles
may be galvanised in turn. Faradisation may also sometimes be useful if

the muscles have not lost their susceptibility to induced currents. Even
when several years have elapsed, one must never hastily conclude that the
electrical treatment will necessarily be fruitless. It now and then happens
that a very few applications produce extraordinary effects, and very often
by persevering for several weeks or even for months one at length attains

considerable success. In one case,—of which I unfortunately have no
notes,—the internal administration of strychnia was, beyond dispute, the
means of restoring to a child the power of standing. Shampooing and
friction with stimulating liniments may sometimes be of service. Nourish-
ing food, cod-liver oil, and tonics are matters of course. For the avoidance
of the different forms of contracture, recourse must be had to mechanical
apparatus. Volkmann says that drawing up of the limb may be prevented
by fastening the feet every night on a splint with a flannel roller and
carrying a strip of plaster across to the leg.

Chronic Diffused Atrophic Paralysis.—Within the last few years
writers on spinal diseases have begun to recognise as a distinct affection a form
of paralysis which was first described by Duchenne in 1849 and 1853 under
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tlie Banie of ^- paralyfie gene'rcde spinale anterieure suhaigue." He siiggested

tliat it vras probal'lv due to an atrophy of the cells of the anterior grey

cornua ; and as recent obseiTations have shown that there is a chronic

inflammatoiy ehaucfe in this part of the cord, Erb proposes to call the

disease '' _poliomyeIitis cnderior siibacuta et clironica." It seems to me that

the most suitahle designation is "chronic diffused atrop>hic paralysis;"

this at once distinguishes it fi-om the " acute ati'ophic paralysis " already

descrihed, and also from, the limited forms of j^aralysis which are nsnally

known by the title of " pjrogressiye muscular atrophy."

Course.—It generally begins in the lower limbs. The patient first experi-

ences a sense of weakness in one or both of his legs, especially in going
upstairs, or if he attempts to walk far. At the end of a few days, or in the
course of some weeks, this deyelops itself into actual paralysis, so that he is

obliged to keep his bed. Before long the ujDper limbs are affected, espe-

cially the fijigers and widsts. The muscles of the trunk also become power-
less, so that he cannot sit up), and has difficulty in coughing or sneezings

and even in passing his faeces.

The paralysed muscles are absolutely lax and flaccid. ISo reflex movements
can be excited in them by iiiitation either of the skin or of the tendons.
They veiy i-apidly waste, so that with a tape one can follow the loss of sub-
stance in the calves or in the thighs from week to week, until the bones seem.

to be covered only by the integuments. When electrical tests are applied

to them they are found to present the "reaction of degeneration "
(p. 334).

Duchenne long ago pointed out that their susceptibihty to faradic currents

is extinguished. Erb and others have shown that they nevertheless at first

react well to galvanic ctuTents, but with the pectiliarity that A.C.C. is more
marked than C.C.G. (see p. 329), and that the contractions are slow and of a
tonic character.

So far there is nothing in the symptoms of chronic diffused atrophic

paralysis which is distinctiye of this affection rather than of a myelitis

spreading upwards through the whole substance of the cord from its lower
end (see p. 395). TThat shows that the lesion is limited to the anterior

part of it is the absence of anesthesia, the retention of power over the

bladder and rectum, and the fact that there is no tendency to the fonnation
of bedsores. Erb, indeed, says that pains in the back and slight parses-

thesia in the limbs are not uncommonly present, and may even be com-
plained of before the paralysis has developed itself ; but on testing the cuta-

neous sensibility one finds it absolutely perfect, or if blunted at all it is so

only in the smallest possible degree. At the commencement there may be
a little febrile rlisturbance, with headache and digestiye disorder, but these

quickly pass off and the patient afterwards feels quite well, and eats, drinks,

and sleeps as usual.

The further progress of the disease varies in different cases. Generally

it remains for a certain length of time stationary ; that is, it ceases to spread

upwai'ds, or to extend to fresh sets of muscles, although those already

affected go on wasting. Erb says that sometimes at this period the joints

bec'jme slightly contracted. But at last, after several weeks, a gradual im-

jjrovenient begins to be observed ; the upper limbs regain some of their

movements, and afteiTrards the lower limbs some of theirs. All this takes

place veiy slowly ; months pass before the patient can feed himself, or

write, or walk. Sometimes, however, he ultimately becomes as muscular
and as active as before, but sometimes some particular muscles remain
wasted for the rest of his life; according to Erb this is especially apt to

be the case with the jjeronei. As recovery goes on, the electric contractility

of the muscles gradually reapp>ears.

On the other hand, there are cases in which no chani;"e for the better
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occurs, l)ut in which the paralysis extends upwards to affect the face and
the tongue and to interfere with deglutition and with resj^iration. In this

way the disease may terminate fatally from one to four years after its com-
mencement. It does not appear that there are any special indications which
might enable a correct prognosis to be given at an early period of the case.

Histology.—Up to the present time only two autopsies appear to have
been made in which the cord was examined by the modern methods. One
was recorded by MM. Cornil and Lcpine, the other by Dr Webber.* In each
instance the multipolar nerve-cells in the anterior grey cornua had under-
gone a more or less complete destruction ; there were evidences of inflam-

matory changes in the presence of compound granule-masses, the prolifera-

tion of the cells of the neuroglia, the accumulation of nuclei round the
blood-vessels, and the like. In the antero-lateral columns there was a certain

degree of sclerosis or degeneration of nerve-fibres. The motor nerve-roots

and the muscles were in a state of extreme atrophy. In other words, the
morbid anatomy of the disease appears to correspond exactly with what
might have been anticipated on theoretical grounds.

With regard to the cstiology of chronic diffused atrophic paralysis

nothing is as yet hnown. It is especially apt to occur in jDersons between
the ages of thirty and fifty, but in this it resembles several other spinal

affections. It has sometimes appeared to be the result of cold or of an
injury to the back, sometimes to be attributable to intemperance or to

sexual excesses.

The diagnosis is, in well-marked cases, easy. The only affection that
closely resembles it is the diffused form of paralysis which sometimes occurs
in persons poisoned by lead. There may, indeed, be a question whether
this is not dependent on the very same change in the anterior grey cornua
of the cord ; whether, in fact, we ought not rather to enumerate chronic
plumbism among the causes of the disease now under consideration. I
believe that the only distinctions are the presence of the characteristic line

upon the gums, and of other effects of the metal, such as colic, sallowness
of complexion, and gout. Erb says that he has seen two eases of para-
lysis limited to the upper limbs, which, in the absence of all evidence of

lead-poisoning, he was obliged to regard as instances of a primary " polio-

myelitis anterior," limited to the cervical part of the cord.

The treatment of the disease appears to be that of chronic myelitis in

general ; the chief remedies being iodide of potassium, ergot, and the appli-

cation of galvanism to the spine.

Progressive Muscular Atrophy.—In 1850 a French physician, Aran,
described under the name of " atropMe musculaire progressif," an affection

which he believed to have been altogether overlooked by previous writers,

and of which indeed only a few instances had before been recorded, chiefly

by Abercrombie, Sir Charles Bell, and Eomberg. Three years later Cru-
veilhier wrote upon the same subject. Aran's designation has ceased to-

be strictly appropriate; but it is still almost always used, and I think it

is decidedly better than those that have been proposed instead, among
which maybe mentioned "wasting palsy," " Cruveilhier's paralysis," and
"amyotrophie "

Chief among the symiDtonis is, in fact, muscular atrophy, and this is the
more conspicuous because it often affects a single fleshy mass, or even an
isolated muscle or a part of a muscle, while others close by remain as well
nourished as ever. In the large majority of instances the upper limbs are
first attacked. Aran, whose statement is generally taken as fairly repre-
senting the truth, found that this was the case in nine among eleven

* [' Trans. American Xeurological Assoc.,' vol, i, p. 55.-^Er.]
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patients, and that in seven of them the right arm was that in which the

disease began. The proportion cannot yet be fixed with absolute accuracy,

because it is still doubtful whether all the cases in which the wasting is

first observed in the legs really belong to the same category. Thus whereas

Duchenne says that he met with only two such cases out of 169, Ham-
mond, of New York, speaks of having had eight in a total of twenty-five.

Duchenne himself saw one patient in whom the disease began in the

sacro-lumhales, and one in whom the iJectorales, the trapezii, and the latissimi

clorsi disappeared before the arms became involved. The apparently capricious

way in which the atrophy is sometimes distributed is shown by another of

this writer's cases, in which, even at an advanced stage, no muscles of the

upper limbs except the supinatores longi were attacked. Conversely, Trous-

seau mentions a patient of Bretonneau's, an old lady, who retained power
over none of her muscles save those of the right index finger. She could

not speak, but with her finger she picked out of a heap of letters, those

which she required to form words and sentences, and in this way she made
her will.

As a rule, however, progressive muscular atrophy begins in the muscles

of one particular region, namely, in the small muscles of the hand, and
especially in those which constitute the ball of the thumb. Before passing

to the forearm it commonly spreads from the thenar to the hyj)oihenar

muscles and also to the lumbricales and interossei. Or, sometimes, it

appears first of all in the deltoid and other scapular muscles. A curious

circumstance is that when it attacks the trapezius it always leaves the ante-

rior part of the muscle uninjured ; and another peculiarity is that the

triceps usually escapes, even when all the other fleshy masses in the upper
limb have wasted away. The patient's arm then hangs helplessly by his

side, he cannot raise it by any muscular effort ; if he wishes to lay hold of

anything he has to swing it forward with a jerk until his fingers are

brought into contact with it. His hand often presents the "grifiin" or
" bird-claw " deformity described at p. 334. His power of prehension is

greatly diminished, especially when the opponens is atrophied. Instead of

being able to grasp an object between the fingers and the thumb, he has to

fix it as well as he can within the hook-like concavity formed by the fingers

alone.

Whatever may be the starting-point of the disease, it in most cases soon

afterwards shows itself in the corresponding muscles on the other side of

the body. But sometimes the symmetry of its distribution is very incom-

plete ; so that, for instance, one forearm and the opposite upper arm may
be the regions principally affected by it. Having spread more or less

generally over the upper limbs it at length passes to the neck and to the

trunk; the lower limbs almost always remain intact until a very late

period.

The loss of substance in the muscles is commonly conspicuously visible

through the integuments. The ball of the thumb is flat, and there is an obvious
hollowing of the matacarpal spaces, especially of that which lies between

the thumb and the forefinger ; or the shoulder has lost its fulness, the bones

forming sharp angular prominences ; or the normal rounded curves of the

forearm are replaced by shallow depressions. But in stout persons the

wasting is not always thus easily to be detected by the eye. It is not merely

concealed by the overlying fat ; there is often an actual new growth »of

adipose tissue in the interstices of the affected muscles ; and as at the

same time a tough fibrous material is present, the part sometimes feels quite

as fleshy and firm as in the natural state. Thus Trousseau relates a case in

which he could not account for a loss of power in the arms and elsewhere,

until Duchenne pointed out to him what he had altogether overlooked, that
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the deltoid and several other muscles had undergone atrophy. The appli-

cation o£ a faradic current may at once clear up all douht, if the disease is

in a sufficiently advanced stage ; or a little portion of muscular tissue may
be removed for microscopical examination by Middeldorpff's "harpoon,"
or by Duchenne's " emporte-piece."

The functional weakness in the afected muscles is increased by fatigue,

and to a remarkable extent by cold. More than one patient has told me
that when warm in bed after a night's rest, his hands felt as strong as ever.

During the day the hands and fingers often look pale and blue, and they

are cold to the touch. Jaccoud and others have taken thermometric obser-

vations from which it appears that the temperature is notably lower on the

side on which the muscles are the more wasted ; it is said that a difference

can sometimes be detected even between the two axillae. Sometimes there is

an excessive secretion of sweat. All these symptoms are referred by Leyden
to disturbance of the vaso-motor nerves. In several instances a contracted

state of the pupils is recorded as having been noticed.

A sjntnptom in which some writers have laid great stress is the occur-

rence of transient " fibrillary tremors," or slight quivering movements limited

to particular fasciculi of the muscles involved in the disease. They may
either be spontaneous, occurring when the part is perfectly at rest, or

one may elicit them by giving the skin a smart tap with the finger. All

observers now admit that so far from being pathognomonic of any one affec-

tion, they may be seen under various circumstances, and even in healthy

persons, if carefully looked for. Those which follow taps upon the

surface of the muscle are particularly well marked in patients who are

emaciated by pulmonary phthisis or any similar disease. But it would
appear that in progressive muscular atrophy the spontaneous fibrillary con-

tractions sometimes far exceed those which occur under other conditions,

producing perceptible movements of the limbs and attracting the notice of

the patient, although they are attended with no pain. It is said, too, that

they sometimes afford the earliest indication of the extension of the disease

to a fresh group of mnscles. Duchenne, however, found them absent in

about a fifth of the cases that came under his observation.

The cutaneous sensibility is altogether intact ; there is no pain in the
affected parts ; nor are any subjective sensations of numbness experienced.

This, at least, is what Charcot says of that form of the disease which he terms
" protopathic," and which alone is under consideration now. Leyden and
other writers, while pointing out that impairment of sensation is com-
paratively little marked in proportion to the muscular wasting, have yet
described a partial anaesthesia as of rather frequent occurrence. But they
doubtless included certain other affections which Charcot has recently shown
to be both clinically and pathologically distinct, and of which I shall give

some account further on.

It is not in every case that progressive muscular atrophy manifests a
tendency to spread from one group of muscles to another. On the con-

trary, it may remain for many years limited to those muscles which are first

attacked by it. But, as we have seen, it often extends from the limbs to

the trunk ; and then it is very apt to destroy life by interfering with the
respiratory movements. One should always carefully observe the condition

of the intercostals, and also that of the diaphragm. If the former muscles
fail to contract, the upper two thirds of the chest cease to expand, and the
act of expiration is proportionately shortened. If the latter is atrophied the
epigastric and hypochondriac regions are drawn in during inspiration.

In either case the patient has frequently to stop between his words
to take breath. He has difficulty in crying out and in singing, and the

attempt to cough or to sneeze causes him great distress. An attack of

VOL. I. 28
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broncliitis is almost inevitably fatal, so tliat the greatest care must be
taken to protect bim from exposure to cold. Not infrequently tbe inter-

costal muscles and tbe diapbragm fail simultaneously ; and tben, as tbe

disease advances, suffocation becomes inevitable. Sometimes, on tbe otber

band, tbe disease proves fatal by spreading to tbe muscles of tbe tbroat and
of tbe pbarynx ; tbe symptoms wbicb are tben observed will be j^resently

described under tbe bead of " progressive bulbar paralysis." In not a few
instances deatb occurs by pbtbisis or pneumonia, or an intercurrent attack

of enteric fever. Its duration is from two or tbree to as many as twenty
years.

Witb regard to tbe cmises of progressive muscular atropby tbere is still

mucb uncertainty. It occurs cbiefly in young adults ; according to Leyden,
tbe mean age is about tbirty-two years. It is far more common in males tban
in females. Tbis fact, bowever, may be regarded from two points of view.

Cbarcot and many otber writers tbink tbat the disease is frequently trans-

m.itted by inheritance, and especially in the male line. Tbat such trans-

mission sometimes occurs is, I tbink, indisputable ; but it would seem
tbat tbe majority of the supposed examples have really belonged to a

different affection, which will presently be described under tbe name of

pseudo-hypertrophic paralysis. On the other band, over-use of tbe muscles,

leading to exhaustion (of them or of the corresponding spinal centres) is

often made chargeable with tbe disease, as when it occurs in a bank clerk, or

in a cobbler, or in a saddler ; and this woiild natually be more common in men,
although washerwomen are mentioned as furnishing examples of it among
persons of the weaker sex. But hei'e, again, confusion may have arisen from
the admixture of cases of " writers' cramp " witb those of tbe affection now
under consideration, since until recently tbe two diseases were often included

under tbe vague designation of " scriveners' palsy," at present fallen into

disuse. I have often seen progressive muscular atrophy in persons who bad
in no way overfatigued their muscles, and I doubt whether the relation

between tbe supposed cause and its effect is not merely one of accidental

coincidence. Dr Wilbam Roberts and others speak of cold and of blows on
tbe back of the neck as sometimes setting up the disease ; but Cbarcot seems
to be right in thinking tbat the cases in point which have hitherto been
recorded have not really been instances of progressive muscular atropby in a

strict sense of the term.

The patliology of this affection has only lately been placed on a satis-

factory footing. Both Aran and Cruveilbier originally supposed tbat it

was primarily a disease of the muscles, but tbe latter modified bis opinions

when in 1853 be found, in the celebrated case of a rope dancer named
Lecomte, that the anterior roots of tbe spinal nerves were grey and atro-

phied. The preparation from this case is, I believe, one wbicb I some years

afterwards saw preserved in tbe Musee Dupuytren. However, the occur-

rence of such a morbid change in a number of isolated nerve-roots, inde-

pendently of any other lesion, would be scarcely conceivable, whereas tbe

relatively small number of motor fibres in tbe peripheral trunks renders it

easy to understand why in their case a similar affection should escape

notice, supposing it to be present. And I believe tbat those who, since the

time of Cruveilbier, have doubted tbe '' myopathic " origin of tbe disease

have always thought that it wotild ultimately be proved to have its seat in

the cord. So lately as 1873, Friedreich, of Heidelberg, devoted a quarto
volume to the support of the former view, and proposed to term the affec-

tion a " Polymyositis chronica progressiva." His chief arguments were tbat
the spinal lesions which bad in certain cases been found, were very variable
in their nature and in their exact position, and tbat they might fairly be
attributed to the extension of an inflammatory process upwards along tbe
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nerves. But about the same time Charcot devoted five of his lectures to

this subject, and he has shown beyond dispute not only that the most
typical form of progressive muscular atrophy in one or both upper limbs
is due to a particular change in the corresponding anterior grey horn or

horns, but also that other clinical varieties of the complaint can be assigned

to separate and distinct affections of the spinal cord.

. It seems to me that one thing which has introduced a large amount of

obscurity and confusion into the study of this disease, has been the adoption
by subsequent writers of a phrase of Duchenne's, according to which it is

characterised specially by atrophy witJioutparalysis. The great electro-thera-

peutist ultimately abandoned the myopathic theory of its origin which he
had at first supported, but he nevertheless continued to maintain that there

was no failure of "nervous motor action." He thought that the multipolar
cells of the anterior cornua naturally possessed two independent functions,

the one motor, the other trophic, and he supposed that the trophic function
alone was interrupted by the lesion of progressive muscular atrophy. He
asserted that the loss of power was always proportionate to the degree of

wasting which was present, and that any muscular fibres remaining at a
particular time would always obey the will, even though they might not
succeed in overcoming the resistance opposed to them so as to effect a
visible movement. In proof of this doctrine he aj)pealed to the fact that

faradisation of the affected muscles would cause contractions in them even
when their substance had undergone the most extreme wasting, provided
that some fibres were still undestroyed. Now, it is certain that the main-
tenance of a normal electro-muscular contractility—which Duchenne for-

merly maintained to be the condition in progressive muscular atrophy

—

would be in flat contradiction with what is observed in all other affections

of the multipolar cells of the anterior cornua. But I think that the way out
of the difficulty is not far to seek. Erb has recently investigated very care-

fully the action of galvanic as well as of faradic currents, and he says

(Ziemssen, ' Eiickenmark Krankh.,' ii, p. 311) that he has always been
able to detect in some of the affected muscles a modified form of the " re-

action of degeneration :
" the fibres contracted slowly under a powerful

galvanic current when they were no longer sensitive to the faradic current,

and A.G.G. was greater thanC.C.C. (p. 329). The impossibility of verifying

this change in other muscles, and the fact that it is easily overlooked, are

attributed by him to the partial and gradual character of the wasting pro-

cess. The fibres which have undergone degeneration have their true nature
concealed by the still healthy fibres which lie side by side with them. So
far as theory can go, this seems perfectly satisfactory, but Erb himself has
overlooked the corollary that it does away with the necessity for supposing
that paralysis is not present. It seems to me that those parts of the mus-
cles which are affected by the disease are really as much paralysed as in any
other spinal affection whatever. Thus, the principal distinctive feature of

progressive muscular atrophy appears to be the way in which the individual

fibres of the muscles are one by one attacked and destroyed.

Histologically the morbid process in them is far from being as simple
as it was at one time supposed to be. By the earlier writers on the

subject they were described as being in a state of " fatty degeneration,"

having lost their transverse striation more or less completely, and being
full of granules and small globules of fat. The accuracy of this statement
was soon disputed by Robin, who pointed out that the granules were
often dissolved by acetic acid, and therefore could not be of a fatty

nature; and it is now known that many of the fibres become ruerely

reduced in size and thickness while retaining their striation, that others
pass into the condition known as cloudy swelling, and that others,
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again, tuidergo a " waxy " degeneration, exactly like that whicli we have-

seen to occur during enteric fever (p. 192). Another part of the process

consists in an increase in the number of the sarcolemma-nuclei, and at the

same time the interstices between th'e muscular fibres become the seat of a
cell-growth, from which are developed the adipose and connective tissues

that sometimes give to the nuclei a deceptive appearance of being still well-

nourished and substantial. The fibres themselves undergo destruction, not

simultaneously, but in succession. Thus there are all possible degrees of

wasting, down to a point at which the microscope reveals not a vestige of

the normal striation, nor even a single empty sarcolemma sheath. Muscles

so affected, instead of red, are pale grey or yellowish, and at length become
converted into mere bands of white fibrous tissue, or shapeless masses of

fat, passing across from the bones to the tendons.

I have already alluded to the observations of Charcot, from which it

appears that under the designation of progressive muscular atrophy there^

have been included several distinct lesions of the spinal cord. I must now
briefly cite his descriptions of these, and it will be convenient to mention
at the same time, those peculiarities in their symptoms and in their course

by which he thinks that they can be clinically distinguished from one

another.

1. In the typical affection of Aran and Cruveilhier—Charcot proposes to

call it amyotrophie progressive protopathique—the primaiy morbid change

is an atrophy of the multipolar cells of one or both of the anterior

grey cornua. They may either become pigmented, or shrivelled without

any change of colour. At the same time the neiu'oglia undergoes pro-

liferation, granule-cells are formed in it, its vessels become enlarged and
thickened, and in extreme cases the whole anterior cornu may be found
shrunken in all its diameters. The resulting impairment of muscular power
presents those characters of sharp and apparently capricious limitation

which have already been fully described, and is accompanied neither by
disturbances of sensation nor by spasmodic contractions of any muscles.

Charcot says that his account of the pathology of this form of the disease is

based upon six or seven autopsies. It is only in thin sections of the

hardened cord that it can be recognised with any certainty.

2. Contrasting with that affection there are others which Charcot terms

amyotrophies deuteropathiques, because in them the change in the anterior

cornua is secondary to a lesion of some other part of the cord. Of these, he
describes a sclerose laterale amyotropMque, consisting in a chronic inflamma-

tory process which begins in the lateral white columns (occupying them
symmetrically on each side), and then spreads into the grey matter, princi-

pally in the cervical region. Tiirck, in 1856, appears to have been the first

to notice such a morbid change occurring independently of any disease

in the brain. Charcot says that it is characterised clinically by the

presence of paralysis with rigidity of the lower limbs, in addition to the

atrophy of muscles in the upper limbs. This of course accords perfectly

with the modern French doctrine about the effects of sclerosis of the lateral-

columns in general. The spasm in the legs is at first transitory, but after-

wards permanent ; they generally assume a position of flexion ; they lose

but little of their substance. In the arms and hands the muscles undergo
wasting en masse, and are not picked out one by one, as in the typical variety

of progressive muscular atrophy ; the elbow becomes somewhat fixed in. a
position of semiflexion and pronation ; the wrist is semiflexed ; the fingers

are bent into the palm of the hand. Charcot further says that the morbid-
change in the muscles presents inflammatory or reactive characters in a more
marked degree than in the " protopathic " form ; the connective tissue-

between the fibres undergoes a still more decided overgrowth, and the
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nuclei witt. wliicli it is infiltrated are more numerous. Another pecu-

liarity is that the course of the disease is more rapid ; all four limbs become

quickly involyed ; the patient is confined to his bed in a few months and
does not live more than from one to three years, the usual cause of death

being an extension of the morbid process to the medulla oblongata, with

the symptoms of "bulbar paralysis." This form of progressive muscular

atrophy is said by Charcot to be always incurable ; those affected by it have

been from twenty-six to fifty years old; exposure to cold and damp has

sometimes been assigned as its cause. At the Salpetriere five cases have

occurred in which autopsies have been made.

3. Yet another form of amyotropJiie deuteropathique is an affection which

Charcot calls a pachymmingite cervicale hypertrophique. This, as its name
implies, is a chronic thickening of the dura mater, which presents a number
of concentric layers, and may fill up the whole vertebral canal. It and the

arachnoid adhere firmly to the cord, so as to compress and flatten it;

and necessarily surround and press upon those nerve-roots which come
off at the level of the lesion, generally belonging to the brachial plexus

on each side. This affection, like that last mentioned, is attended

with progressive wasting of the muscles of the upper limbs, and with

rigidity of the lower limbs. Charcot, indeed, says that it is distinguished

by the circumstance that the ulnar and median nerves are especially involved

{the musculo-spiral nerve escaping), so that the wrist assumes a position of

extension instead of being flexed. He also remarks that parts of the

ciitaneous surface often become anaesthetic, not only in the arms, but even

in the upper part of the trunk ; and that when the lower limbs become rigid

they do not seem to waste. But what is especially characteristic of cervical

pachymeningitis is the occurrence of an early stage, lasting two or three

months, and accompanied by severe pains in the neck and back of the head,

by a sort of rigidity of the cervical muscles, by sensations of numbness and
tingling in the upper limbs, and sometimes by bullous eruptions. All of these

symptoms are of course due to irritation of the nerve-roots at the seat of the

disease. The affection evidently stands towards the other diseases that are

now being described in the same relation as does a "compression-para-

plegia" towards the common forms of myelitis. Perhaps the most impor-

tant point of all is that Charcot describes it as not always incurable. A
woman under his care, after an illness which lasted five or six years, and
during which she was for a long time perfectly helpless and confined to her

bed, ultimately became able to walk, and could also to some extent make
use of her hands. The lesion does not tend to spread to the medulla
oblongata, so that the symptoms are not apt to become complicated by the

supervention of bulbar paralysis. On the other hand there may at last

be loss of power over the bladder and the rectum, and bedsores may develop

themselves, symptoms which are not observed in amyotrophic lateral

sclerosis.

In 1868 I recorded in the ' Practitioner ' a series of cases of progressive

muscular atrophy, one of which would seem to have been an example of

hypertrophic cervical pachymeningitis, if reliance can be placed on the facts

that rigidity of the lower limbs constituted a prominent symptom and that

the patient, a woman, aged thirty-two, recovered. At that time I spoke of

the affection as altogether exceptional. It is interesting now to refer to the

clinical report, and to find that at an early stage she had complained of

sevei'e pains about the elbows, which were doubtless due to irritation of

nerve-roots. Moreover, three years previously, she had for a time lost

power in the second finger of the right hand. I have also reason to believe

that a second example of the same affection is afforded by another of my
-cases, that of G-. P. H—, aged twenty-seven, who is recorded as having
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recovered from a •well-marked form, of progressive muscular atrophy under
treatment by the continuous current. This man was readmitted into the

hospital in 1869 with severe cramps and numbness in the arms, rigid exten-

sion of the legs, rigidity of the recti muscles of the abdomen, and a

sensation of tightness round the waist, as if constricted by a cord.

On referring to the notes taken in 1867 I find that at that time he had
tingling sensations in the arms and weakness of the lower limbs, so that

even then the case deviated to some extent from the typical " Cruveilhier's

paralysis."

4. Again, in some instances of what must still be called a deuteropathic

form of the complaint there is a very obvious lesion, in the form of a hollow
space occupying the centre of the cord. The first case in which an atrophic

paralysis of the upper limbs was observed in connection with such a lesion

was recorded by Grull in the ' Guy's Hospital Repoi-ts ' for 1862. The patient,

a journeyman tailor, aged forty-four, had sufiered for thirteen months from
loss of power in the little and ring fingers of the right hand, and for a
shorter time from a similar affection of the coiTesponding fingers of the left

hand. The muscles of the hands had undergone extreme wasting. He
caught typhus in the hospital, and died of that disease. In the cervical and
upper dorsal regions of the cord the place of the grey matter was taken by a

large quadrilateral cavity, which was supposed to be a dilated part of the

central canal. But a liydromyelus having sometimes been met with in

persons who had been altogether free from spinal symptoms, the doubt
might fairly be entertained whether its presence was not after all a mere
accident. In children suffering from spina bifida, at any rate, such an
affection is of common occurrence. Since the publication of Gull's case,,

however, similar ones, attended with like symptoms, have been met with by
Schiippel and Hallopeau and Westphal ; and it now seems impossible to

explain them away. Th. Simon has shown that in reality the cavity is often

altogether unconnected with the central canal, which lies in front of it and
is no larger than natural.. He proposes to apply to such cases, instead of

hydromyelus, the name of syringomyelus, originally invented by Ollivier,.

but not with the object of conveying this distinction. I have already men-
tioned that the development of a solid new growth in the cord is often

attended with the formation of a cyst in its interior ; but the cases now under
observation do not seem to come under that head. Clinically, the progressive

muscular atrophy due to syringomyelus does not appear to differ from the

ordinary protopathic form of the disease.*

5. Lastly, a deuteropathic progressive muscular atrophy may occur as a

complication in cases of locomotor ataxy ; and also in those of inultiple sclerosis,

if the morbid change should happen to involve the anterior comua and to

destroy extensively the multipolar cells. A t^imour growing in the substance

of the cord, or in the membranes, may sometimes be attended with symptoms
of a similar kind. Erb remarks that it is not always possible to distinguish

between a meningeal new growth and cervical pachymeningitis. I had in

1878 a case which illustrated this very point. A woman was admitted with

atrophic paralysis of certain muscles in the left hand ; and she also was
liable to exceedingly violent paroxysms of pain in the right shoulder and
arm, attended with sudden redness and swelling of the tender parts, evidently

due to disturbance of the vaso-motor nerves. She had had nitis, and on the

whole I inclined to the diagnosis of a syphilitic gumma, growing from the

membranes and pressing on the cord in the cervical region. She improved
under iodide of potassium before she left the hospital.

Diagnosis.—From considering how the various spinal lesions that may give-

* [See the remarks by Dr Taylor on his ten cases reported in the ' Pathological Transac-

tions,' vols, xsix, p. 21, and xxxv, p. 36.

—

Ed.]
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rise to progressive musctilar atrophy are to be distinguished from one another,

we naturally pass on to discuss the diagnosis between this disease and other

diseases that are attended Avith wasting of muscles. And first among them
should perhaps be mentioned various forms of pei'ijjJieral paralysis due to

neuritis of the several branches of the brachial plexus, such as have been
described at p. 331, et seq. There is no doubt that cases of this kind have
often been mistaken for those of Cruveilhier's palsy ; but a careful observer

will generally recognise at a glance the limitation of the affection to the area

of distribution of particular nerves ; and all doubt will be removed by the

application of galvanic and farad ic currents, revealing a far more marked
perversion of the normal electrical reactions than is ever seen in progressive

muscular atrophy. The same tests will at once distinguish ordinary cases

of lead paralysis, even when the history of the patient, the line on the gums
and the other poisonous effects of the metal are not of themselves sufficient to

prevent any hesitation as to the diagnosis. I have seen a few instances in

which, although it was known that the poison had been absorbed to some
extent, opinions yet differed as to whether this fact would satisfactorily

account for the symptoms, which seemed to be too severe, or too little amen-
able to treatment, to be caused by lead. Two such cases I published in the
' Practitioner,' under the name of progressive muscular atrophy, although

with some hesitation. I am bound to say that now, on reading them over,

I think that the view then taken was wrong : they were cases of plumbism.
Another condition which has sometimes to be distinguished is a diffused

wasting of the muscles, attended with great helplessness and loss of power,

as a result of protracted rheumatism. The hollowing of the interosseous

spaces and of the ball of the thumb may be very striking in cases of this

kind. French writers also describe under the name of marasme essentiel an
affection which they say occurs in hypochondriacal patients, who gradually

assume the appearance of living skeletons.

The prognosis of progressive muscular atrophy must be based in the

main upon the facts already stated with regard to the natural course

and duration of the disease, varying as its different forms and individual

cases do.

Treatment.—It only remains for us to consider to what extent cure is

possible, and I think that the universal experience has been that drugs are

altogether useless. Neither arsenic, nitrate of silver, phosphorus, nor iodide

of potassium can restore the wasted muscles, or prevent further extension of

the morbid process. But there is a large amount of testimony to the value

of electricity. By Duchenne faradisation of the affected parts was strongly

recommended. He advised the application of currents of moderate intensity,

with not too frequent intermissions, and for a few minutes only at a time, so

as not to fatig-ue the fibres remaining uudestroyed ; he particularly insisted

on the importance of including in the treatment any important muscles,

such as the diaphragm, the intercostals, and the deltoids when they are first

threatened by the disease, and before it actually invades them. In the case

of a man named Bonnard, who had lost many of his trunk-muscles, and who
was beginning to suffer from dyspnoea, so that he could scarcely walk a few
steps without stopping to take breath, faradisation of the phrenic nerves,

repeated three or four times a week, was of great service, enabling him to

walk considerable distances and to go upstairs without fatigue. A similar

treatment, applied to certain muscles of the arm which were wasted, restored

their functions, so that at the end of six months he was again able to sup-

port his family by his exertions. And he went on for some years without

the disease advancing further.

On the other hand, Remak advocated the use of the continuous current.

His method was to place the positive pole in front of one mastoid process.
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and tlie negative pole on tlie opposite side of the neck, near the spinous

processes of the vertebrse, not higher than the fifth cervical. This, he
found, "would often produce contractions, which he termed diplegic, in the

fingers or other paralysed parts.

All observers admit that in not a few cases each of these plans of treat-

ment fails utterly. They should, however, always be tried in succession, or

at the same time. And it is worth while to persevere with them, even when
they seem at first to be doing no good, because it has sometimes happened
after several months that favourable results have been attained. At the

commencement of the disease the affected j^arts should be rested as much as

possible. In one of my cases, the forearms were wrapped in cotton-wool,

and placed in splints and after a week the patient was found to have much
more power in his hands. But in the more advanced stages, methodical

exercise of the wasted muscles appears to be sometimes useful.

Peogressive Bttlbar Paralysis.—In 1860, Duchenne, of Boulogne,

gave a clinical description of a form of progressive paralysis of the tongue,

palate, and lips, which had previously received no systematic recognition from
writers in medicine, although Trousseau, as far back as 1841, had noted the

peculiar symptoms presented by a well-marked case occurring in a personage

of princely rank. The disease has now become well known in England, and is

generally termed labio-glosso-laryngeal paralysis ; but of late there has been

a tendency to substitute for this name that of " progressive bulbar paralysis,"

which was originally suggested by Wachsmuth in 1864, and which certainly

seems to be preferable. As Kussmaul has remarked, it might with still

greater accuracy be called "progressive paralysis of the bulbar nuclei;" for

the morbid change does not involve that part of the medulla oblongata,

which transmits the motor and sensory strands for the limbs and the body
generally, and is confined to the grey centres for certain of the cranial

nerves on the floor of the fourth ventricle.

As a rule, progressive bulbar paralysis begms very insidiously. The
earliest symptoms are commonly subjective,—a feeling of pressure, or even

of pain, at the back of the neck and head, a little giddiness, a sense of con-

striction round the throat or chest, a slight discomfort in talking, as if the

tongue were heavy and its movements laboured, or a tired feeling after

speaking for some time without intermission. Krishaber has stated that in

two cases he discovered a loss of reflex irritability in the pharynx and larynx

some months before any signs of paralysis made their apj^earance. Some-
times the palate is affected before the tongue, or the disease begins in

the lips; in the former case the speech acquires a "nasal" quality, and
swallowing seems to require an unusual effort ; in] the latter the exj)res-

sion of the face about the mouth becomes altered, or there may be a little

difficulty in the utterance of certain letters, as though (to use a phrase of

Duchenne' s) the lips were half paralysed by cold.

Sometimes, however, the commencement of the disease appears to be

sudden. Kussmaul, in one of the clinical lectures jjublished by Volkmann,

relates that a patient of his, a Catholic priest, found one day, while preach-

ing, that his mouth was distorted and that he had a difficulty in speaking.

He was able to finish his sermon, but from that time there remained a

heaviness of the tongue. For a week previously he had suffered from pains

in the back, but he had had no giddiness. Dysphagia soon set in, and
within six months the case became one of confirmed bulbar paralysis, with

loss of power in the arms and wastiug of the small muscles of the hands.

It was ascertained at the autopsy that there was no haemorrhage into the

pons or the medulla oblongata ; and this, as well as the progressive character

of the complaint, distinguishes it from certain cases of Wilks, to which
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I shall presently refer (p. 444). In a woman whose case is recorded by
Leyden the first symptom was a sudden attack of dyspnoea, lasting five

minutes; a few days afterwards she noticed a difiiculty in moving the

tongue when she spoke or ate.

In fully-developed cases, tlue tongue is generally the part in which the

loss of power is most obvious. It lies flaccid in the floor of the mouth ; the

patient can neither bend it laterally, nor raise it against the palate,' nor

hollow its centre ; he may even be unable to protrude it beyond the teeth.

Scarcely less marked is the paralysis of the lips. The mouth remains open,

and with its angles drawn wide apart ; the naso-labial furrows are deepened,

the lower lip hangs away from the gum. The patient cannot whistle or

blow out a candle, or kiss. What is most remarkable is that although

facial muscles supplied by the lower branches of the portio dura are thus

affected on both sides in every case, those to which the upper branches of

the same nerve are distributed as constantly escape. The orbicularis pal-

pebrarum and the occipito-frontalis act as well as ever. The countenance

thus acquires a curious expression : the expression about the eyes is full of

life, that of the mouth is fixed, sad, and gloomy.
On the other hand, the paralysis of the palate is not indicated by any

obvious change in its form. The uvula hangs in its ordinary place ; and
Duchenne says that he always found that irritation of it caused the usual

reflex movements. With the laryngoscope the vocal cords may in advanced
cases be seen to be more or less completely paralysed.

Several important functions are impaired in ways which are somewhat
complicated and demand careful study. Thus the defect of speech appears

to vary with the part which becomes earliest paralysed. According to

Kussmaul, if the lips suffer first, o and u are the vowels which the patient

experiences most difiiculty in uttering ; if the tongue, i is sooner lost. A
is always retained longer than any of the others.* Among consonants loss

jof power in the tongue renders the patient first unable to utter e, and sh
;

next s, L, K, G, T; afterwards d and n. Paralysis of the lips prevents the

formation of p and f, then of b and m, ultimately of v. Paralysis of the

palate gives to the speech a nasal twang, and it specially prevents the_ for-

mation of the lip-sounds b and p, because it allows so much of the air to

escape through the nose ; the proof of this being, as Duchenne pointed out,

that closing the nostrils may enable these letters to be sounded. So far,

the affection of speech is one which merely concerns articulation, and may,
as is now proposed, be called "alalia" or "anarthria" in contradistinction

from the " aphasia " that depends upon lesions high up in the left side of

the brain, and to the " aphonia " that is caused by loss of power in the larynx.

But in bulbar paralysis, after a time, the vocal cords themselves lose their

functions ; the voice then becomes altogether extinguished, and the patient

is able to utter nothing beyond a meaningless grunt.

Another set of movements which are interfered with in progressive

bulbar paralysis are those which are concerned in the reception of food into

the mouth, and its transmission backwards into the oesophagus. During
mastication it collects inside the cheek, not only when the buccinator is

paralysed, but (even apart from this) because the tongue cannot properly

dislodge it. Very often the patient helps himself with the fingers of both

* These vowels must betaken iu the Italian pronuuciatiou : U=00 (in /ooZ), I=E
(infeel), A=Ah (m/ar). To complete the list of the chief sounds which occur in English,

those represented by the letters Th would have to be added ;
probably they are among the first

to disappear in cases in which the tongue is early affected. I may remark that Kussmaul's

statements correspond closely with what might have been anticipated from theoretical

considerations, of which a very admirable account will be found in a paper by Dr Bristowe

in the first volume of the ' St Thomas's Hospital Reports.'
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hands, supportiDg the floor of tlie moutli or the cheets, or pushing the
half-chewed food into the proper position. Then, again, the tongue cannot

roll up the softened pulpy material into morsels for swallowing, nor carry

them into the pharynx. Loose fragments are constantly droj)ping out of

the open mouth into the plate or upon the patient's clothes. Other pieces

collect about the root of the tongue, or in the grooves by the side of the

epiglottis. The attemj)ts to swallow them succeed very imperfectly—some
pass up into the pharynx or through the nose, others enter the larynx and
set up a choking cough ; they may even accumulate in the fauces to such
an extent as to interfere with the passage of air and to produce sudden
death. It depends upon circumstances whether the patient finds most
difficulty in dealing with solids or with liquids. If the principal defect is

a weakness in the tongue and in the muscles of mastication, he rec^uires to

have all his food reduced to a semi-fluid state ; but when there is paralysis

of the parts concerned in closing the larynx during deglutition, he can
often dispose of solid masses better than of liquids, being unable to prevent
the latter from trickling down into the air passages. The inability to

swallow gives to the disease another peculiarity in the circumstance
that the saliva keeps running out of the mouth; such patients keep a
handkerchief constantly held below the chin, and, as Wilks remarks,
this often at the first glance enables one to guess what is the matter
with them. The secretion itself is sometimes viscid, sometimes watery. It

seems so abundant as naturally to suggest that it is formed in excess, and
in one instance Schultz is said to have estimated that there was six or

eight times as much of it as would have been j^oured out under normal con-

ditions. Kussmaul, however, found no such increase in a case in which he
determined its quantity. Sometimes the masticatory muscles become at

length involved in the paralysis ; the patient is then unable to move the
lower jaw from side to side, nor can he close the mouth firmly.

Grenerally the respiration is not obviously affected at an early stage of

the disease. Later on dyspnoea often becomes a marked symptom, and on
stripping the patient one may find that the respiratory movements of the
chest walls are very shallow. In some cases, however, distress of breathing
and a constant craving for air are said to have been present, although the

diaphragm and the thoracic muscles were still vigorous. Kussmaul cites

the written statement of a woman under his care who was in great di'ead of

gaping, because " she was obliged to groan and strain in order to get rid of

the air and then breathe more freely." He follows Duchenne in attributing

such symptoms to paralysis of the bronchial muscles. There is generally

an inability to sneeze, to cough, to hawk up phlegm, and to blow the nose

;

the patient sometimes complains bitterly that he is no longer able to smoke.
Towards the last, paroxysms often occur, attended with a rapid pulse ; these

are supposed to depend upon paralysis of the vagi.

Among the symptoms which have been noticed in some exceptional cases,

may be mentioned slight deafness, noises in the ears, ptosis, paralytic affec-

tions of the ocular muscles, numbness and anaesthesia of the face or tongue.

Physiological considerations have led some observers to search for sugar and
for albumen in the urine ; but I beheve that the results have always been
negative.

The higher cerebral functions remain undisturbed, the patient sleeps

well, his intelligence and memoi'y are perfect. The movements of the body
and limbs are generally free and active, except towards the last, when
emaciation from want of food often causes extreme weakness.

But although the great motor paths through the bulb and the pons thus
escape and are in no way interfered with, it nevertheless frecj^uently happens
that there is associated with progressive bulbar paralysis an affection of the
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ujDper (or even of the lower) limbs, such as has already been described as
" Progressive Muscular Atrophy." And sometimes one, sometimes the

other of these two diseases is the first to develop itself. The fact that this

connection exists is of considerable importance, for Duchenne drew a

sharp distinction between them. In labio-glosso-laryngeal paralysis, he

said there was paralysis without atrophy ; in progressive muscular atrophy

there was atrophy without paralysis, and certain cases in which he found
the tongue wasted were regarded by him as examples of a separate malady,

a true progressive muscular atrophy involving that organ. But as I have

already observed, the tendency of recent investigations into " Cruveilhier's

palsy " has been to discredit the earlier stateiuents as to the non-occurrence

of a real paralysis in that disease, and even as to the necessary j)resence of

a trophic degeneration in all the muscles affected by it. Moreover,

there seems to be no satisfactory proof that, after death from progressive

bulbar paralysis, the muscles have ever been examined microscopically and
found to be all of them in a healthy state. And, inasmuch as Charcot

once discovered a tolerably advanced degenerative atrophy in a tongue

which during life had appeared smooth and of natural size, it is clear that

nothing but pathological evidence can be conclusive. In many cases the-

fleshy substance of the tongue, and even that of the lips and palate, is ob-

viously pale, of a yellow or greyish-red colour ; and it is streaked with fat

or more or less completely converted into a mass of fatty connective tissue.

Thus at the present time the opinion of all the most competent authori-

ties is that progressive bulbar paralysis is in part identical with progressive

muscular atrophy, differing merely in the circumstance that it affects a

particular set of nerve-nuclei in the bulb instead of those in the cord. It is

admitted that in the earlier stages the tongue is often not obviously reduced

in size, but in advanced cases it is described as being soft, small, wrinkled

on the surface, and incessantly agitated by a fibrillary tremor. The lips

also become thin and sharp edged ; their muscular substance quivers, and

the skin over them is marked with minute furrows. In the palate, as might

be anticipated, wasting of the muscles is not discoverable, at least dming
life. It is allowed that there is no absolute correspondence between the

degree of the paralysis and that of the atrophy.

The results which have been attained by testing the affected muscles

with electricity appear to accord with these statements. The earlier investi-

gators described the faradic contractility as normal ; but several German
observers have since found it lowered or even extinguished ; and with

.
galvanic currents, Erb (as well as Kussmaul) has recently detected the

"reaction of degeneration " in a perfectly characteristic form. The mistake

seems to have arisen from the stimulus having been applied to the motor

nerves rather than to the muscles themselves.

Histology.—Progressive bulbar paralysis is one of those diseases of which

it has been possible to work out the morbid anatomy satisfactorily only within

the last few years, since we have been in possession of the new methods of

investigating the nervous tissues. Kussmaul cites eight cases, in each of

which a complete microscopical examination was made. In general no

marked change is seen in the fresh medulla oblongata ; but it is said that

sometimes a little want of symmetry in the two halves of the floor of the

fourth ventricle has been detected, or a slight shrinking ;
or that this part has

appeared discoloured and reddish grey ; or that its texture, when cut into,

has looked blurred; or that its consistency has been greater or less than

natural. The microscope shows at most some granule-cells, a little increase of

the connective tissue, a few atrophied or pigmented ganglion-cells, or vessels

with thickened walls. One thing, indeed, is very obvious, even to the naked

eye, namely, an extreme degree of atrophy of the nerve-roots arising from
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ttis part of tlie ceretro-spinal axis. It is especially conspicuous in the

lijrpoglossal and the facial nen'es ; but it is generally plainly visible also in

the three divisions of the eighth nerve on each side, and sometimes in the

sixth, and in the motor portion of the fifth. The roots in question are grey
and transparent, and exceedingly reduced in size.

In stained sections of the hardened medulla oblongata, the multipolar

•cells in certain nuclei are uniformly found to have undergone degenerative

<3hanges. Their colour is darker than natural, being deep yellow or

j^ellowish brown ; they are often shrunlien; then- prolongations may be in-

distinct or may have quite disappeared. They seem to be reduced in number.
In one case Charcot and Joffi'oy are said to have come to the conclusion

that the hypoglossal nucleus contained only one tenth or one twelfth part
of the cells which would have been present in it in a healthy bulb. French
histologists apj>ear not to have recognised any marked change in the
neuroglia, but in G-ennany both Leyden and Maier have found it increased
in quantity and fi.lamentous, containing stellate cells ; in other words, present-
ing appearances like those which characterise myelitis going on to sclerosis.

The nei-ve-fibres undergo atrophy. The structures in which these parts are
most constantly seen are the nuclei of the hypoglossal, the accessoiy, the
vagus, and the facial nerves. As regards the last-mentioned nerve, indeed,
the symptoms of bulbar paralysis point to the conclusion that only a part
of its nucleus is affected ; and this accords well with Lockhart Clarke's
statement that its roots arise in two separate masses of grey matter ; but it

-does not apj)ear that the obvious pathological application of his observations
has been yet traced out in detail. The nucleus of the glosso-pharyngeal
nerve escaped the morbid process in a case recorded by Duchenne and
Joffroy. The sensory nucleus of the fifth and that of the auditory nerve
liave been constantly found intact. The olivary bodies have sometimes
presented degenerative changes, but more often they have been in a normal
state.

With regard to the cdiology of bulbar paralysis but little is known. It

scarcely ever occurs in persons under thirty, and appears absolutely to
increase in frequency as age advances iip to the seventieth year. It is

rather more common in men than in women. Erb speaks confidently of its

being sometimes caused by cold, and Kussmaul relates a case in which the
patient traced it to a cold caught wliile he was at work in the fi.elds ; he
was attacked with headache and pain in the neck, his mouth became full of

water, and a week later he was conscious of difficulty in swallowing and in

speaking. Among the other conditions which have been supposed to give
rise to it are excessive smoking, over-exertion in playing wind-instru-
anents, syphilis, and faUs on the head, or even on the feet or the buttocks,

causing concussion of the medulla oblongata. In one of Trousseau's cases

it began duiing convalescence from a short febrile attack, attended with
delirium.

The diagnosis of this disease at its commencement requires considerable

acumen ; one might easily make light of the early symptoms, and so justly

forfeit the confidence of the patient. Even when they are fully developed
a hasty conclusion is dangerous. It is to be remembered that the lips and
the tongue may be paralysed by various affections, beside that which
constitutes the disease described by Duchenne. What characterises

them IS the presence of additional symptoms which do not belong to ii*-j

Most of the cases that have been recorded as occurring in young
persons have presented distinctive features, and then- pathology must be
regarded as still undetermined. Again, Wilks has pointed out that a
condition precisely like that which belongs to progressive bulbar paralysis
may be suddenly developed as the result of a circumscribed effusion of blood
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into the lower part of the pons. He relates in the 'Gruy's Hospital Eeports*^

two cases, in one of which an old brownish cyst was found at that spot
after death. It does not appear that their course was such as to justify one
in giving a more favourable prognosis in this form of bulbar paralysis.

On the other hand, he observes that he has seen the disease simulated fairly

well by hysteria ; and other observers have recorded cases, in which syphilis

has been present, and which have been cured by iodide of potassium. All
such cases must, for the present, be i-egarded as distinct. So also, tumours
growing near the bulb may cause similar symptoms.

Prognosis.—It seems probable that all of the few recorded instances
in which recovery has taken place from "bulbar paralysis" have been
essentially different from the disease now under observation. The Clinical
Society's 'Transactions' contain a very remarkable case, observed by Dr
Dowse, of a young man who after a series of epileptic seizures is said to have
been affected with paralysis of the whole body, with the exception of the
muscles of the eyeballs. At the end of four years he had improved greatly,

but the tongue still lay immoveable in the floor of the mouth, and he was
quite dumb, and had difl&culty in deglutition. He was under observation
in the institution at Highgate for nearly twelve months, and was making no
further progress when a few applications of a continuous current to the
tongue restored the power of articulation almost suddenly. He went on
taking cod-liver oil, quinine, and phosphorus ; and at length his cure was
complete.

Very different is the prognosis in those cases which depend upon a pro-
gressive change in the bulbar nuclei. They appear always to end fatally.

Their duration is generally from one to three years ; but it may be as long
as five years. Sometimes the patient is choked unexpectedly by a mass of
food which cannot be propelled beyond the entrance into the larynx ; of this

an instance occurred at Guy's Hospital in 1865. Sometimes death is

brought about by an attack of syncope, sometimes by a paroxysm of
dyspnoea. Kussmaul remarks that such seizures are particularly apt to
happen after exertion of some kind, but that they not infrequently occur at
night when the patient is in bed. In other cases exhaustion and emaciation
gradually lead to a fatal termination ; or piilmonary phthisis may develop
itself ; or a pneumonia, consequent upon the admission of food into the air

passages during the act of deglutition.

I do not think I have ever seen any benefit result from treatment of
this disease. Kussmaul recommends dry cupping at the nape of the neck
in early cases, and the use of shower baths. Among drugs he thinks
the nitrate of silver most likely to be serviceable. He has seen transitory
benefit from faradisation of the palate and tongue ; and he mentions
two cases in which striking results were for a time attained by the use-

of strong galvanic currents passed through the neck and spine. One-
patient, a priest, who had been unable to get his tongue out between his

teeth, could after being galvanised protrude it beyond his lips ; his speech
became more distinct and his deglutition easier. After four or five weeks,
however, the improvement ceased. Specially applicable to progressive-

bulbar paralysis is perhaps Schulz's method of inducing the act of deglutition

by galvanism. It consists in fixing the positive pole upon the nape of the
neck, and then rapidly moving the negative pole downwards over the side of

the larynx. This procedure may be repeated at short intervals several times
during four or five minutes. In the first instance a current from six or
eight cells should be tried; but to produce the desired result a large
number of elements are often required. When the patient cannot swallow
food at all, or seems likely to be choked in the attempt, a tube must ©f
course be passed into the stomach; but this procedui-e often has to be-
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abandoned, on account of the in-itation excited hj it. Nutrient enemata
tlien afford the only means of sustaining life for a time, unless recourse is

had to gastrostomy. In one case the trachea was opened when danger was
apprehended from frequent attacks of dyspncea ; and the result was that

they ceased, although of course the other symptoms remained.

Acute Bcxbae, Paralysis.—Tliis appears to he the most convenient
place for a brief notice of an affection which on clinical grounds requires a
separate description, although to the pathologist it is merely the representative

of a circumscribed myelitis which happens to be seated in the bulb instead of

in the spinal cord. Thi-ee examples of it are cited by Erb, all of wliich were
observed by Leyden. In one case a j^atch of softening with numerous
capillary extravasations of blood was plainly visible in the pyramids and in

the olivary bodies at the autopsy ; in the others no lesion was discovered until
the parts had been hardened, when the microsco]ie revealed inflammatory
changes of the most marked kind. Each patient had been taken ill rather

suddenly, and had died ia from four to ten days. The symptoms varied
considerably, being of course dependent upon the exact seat of the morbid
process. Chief among those which were present in one case or another were
headache, giddiness, vomiting or severe hiccup, difficulty of deglutition, or
even a complete inability to swallow, a more or less profound impaii'nient

of speech, ii*regularity or great rapidity, or occasional interruption of the
breathing, a quick and feeble and in-egular intermittent pulse, a partial or

complete paralysis of the tongue, of some or all of the limbs, and perhaps
of the face, fonnication and jDains in the limbs. There was no failure of

consciousness, nothing at all resembling an apoplectic seizure. Depression
and collapse quickly set in, and the fatal issue was brought about by
j)aralysis of the respiratory muscles, with distress of breathing and lividity.

As may be supposed, the diagnosis of the seat of the disease was not diffi-

cult ; but it was not easy to exclude the possibility of embohsm of the
basilar artery or of the vertebral arteries, or their branches, or of a
minute spot of hsemon-hage ; or even of a rapidly-developed compression of

the medulla oblongata by some disease in its neighbourhood. The most
important consideration of all is that perhaps such cases need not invariably

tei-minate fatally, since ordinary myelitis is not infrequently recovered fi-om.

The treatment must no doubt be such as is found useful in that affection,

with the addition of measures adapted to preserve the patient fi'om the
effects of his being unable to swallow, and of the impairment of the cardiac
and respiratory movements. A case which seems to have been of this kind
occurred in Guy's Hospital in 1874, in the person of a man aged forty-five.

It proved fatal in about ten days. The central part of the pons appeared
softened ; but after j^reparation in chromic acid no decided morbid changes
were made out.

Progressive MrscuLAR Atrophy of Childhood.'—According to Du-
chenne, progressive muscular atrophy, when it occurs in childi-en, presents
certain peculiarities in its symptoms and course. It begins in the lips, which
become thick and hanging and cannot be brought together. If the child
smiles, the angles of the mouth are drawn far aj^art, and the cheeks are
flattened by the action of the liiccinator muscles. The articulation of labial

letters and of the vowel o is impaired. It is almost always between the
fifth and the seventh year that this form of the affection first appears.
But at that time it often attracts very little notice from the parents, although
the reality of the morbid change is said to be at once made apparent if the
orbicularis oris and the other muscles are tested by faradic currents, when
they are found to have lost their contractility. About the eleventh or
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twelfth year, however, the muscles of the shoulders and arms begin to waste

capriciously and irregularly ; and it is now that medical advice is first sought.

Later still, the muscles of the trunk and those of the lower limbs are attacked

in their turn. I have no recollection of having ever seen a case of this kind

;

but Duchenne, whose first cases were recorded in 1855, said in 1872 that he

had observed no fewer than twenty. One thing which would rather tend to

show that the progressive muscular atrophy of childhood has no very close

relation to the most common forms of wasting paralysis in adults is that it

very often occurred in two or more brothers and sisters ; but a curious cir-

cumstance is that the father of the first two children in whom Duchenne
recognised its peculiar characters was afterwards, at the age of forty-eight,

attacked with a typical " Cruveilhier's paralysis " affecting first the shoulders

and anns, but ultimately the lower limbs ; he also stated that his father

had died of a similar complaint. Whether this was anything more than an
accidental coincidence it is difficult to say.

Paralysis from CHROisric Plumbism.—Beside causing a form of colic

and inducing gout, lead may also affect the nervous centres and give rise to

a variety of symptoms.
Of these the most common is a form of paralysis affecting the upper

limbs, which from its peculiar characters is often called "the dropped

wrist." I believe that this always attacks certain groups of muscles much
more than others. Generally the extensors of the hand and the supinators

are the chief ones to suffer ; the patient's hand hangs powerless from his

-wvist and his fingers are more or less forcibly flexed. When the forearm is

laid prone upon a table he is unable to turn it round so as to bring the

palm, uppermost. The muscles which form the ball of the thumb are

affected very frequently and sometimes before any others ; those of the little

finger also, as well as the lumbricales and interossei. In some cases the

deltoid muscles are first attacked, and with them the lower part of the trapezii

and the muscles which cover the dorsal surface of the scapulae. The
affected muscles always become greatly wasted. Thus the ball of the thumb,

instead of being rounded, is sunken ; the loss of substance in the interossei

and lumbricales causes the flexor tendons to be visible on the palm of the

hand ; the neighbourhood of the external condyle of the humerus and the

back of the forearm are hollowed out and flaccid. If the shoulder is attacked

it loses its roundness, and the outlines of the bones can be felt much more
plainly than is natural. In some cases the whole upper limb may be weak
and all its muscles more or less wasted. But I have never seen a case in

which the biceps and triceps and the flexor muscles of the hand were

affected to the same extent as the extensor, still less of one in which any of

these were the principal ones to suffer from the action of the poison.

Most frequently both upper limbs are attacked, but one much more than

the other. Sometimes the paralysis is limited to one arm and hand. Certain

writers have supposed that this is because they alone happened to absorb

the poison, as, for iustance,when a painter makes his colours with one hand,

and little or not at all with the other. But such a view is altogether un-
tenable, and I believe that any difference between the two upper extremities

in this resj)ect is to be attributed to the fact that the arm most affected is

employed more than the other in the patient's daily work.

It is, however, a question whether lead paralysis is really due to an affec-

tion of the nervous centres, or whether it may not be caused by the local

action of lead circulating in the blood upon the muscles themselves. John
Hunter long ago took advantage of a fatal accident which had happened to

a painter to examine the tissues of his hand and arm, which had been para-

lysed. He found that the muscles were cream coloured. Some years ago
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a man died in Gruy's Hospital who had "been attacked with lead paralysis

seven years before, and had never completely recovered from it. Dr Moxon
found that the affected muscles—especially the deep extensors of the fore-

arm—were represented only by loose watery connective tissue.

Sometimes, however, the diagnosis between lead paralysis and progres-

sive muscular atrophy is so uncertain that the results of treatment have to

be called in evidence upon it, and I am myself inclined to think that the

latter affection, in its most typical form, is sometimes really the result of

plumbism. I have mat with at least one well-marked instance in which a

paralysis of the forearm, presenting all the characters of progressive mus-
cular atrophy, including its resistance to treatment, occurred in a man who
had worked with lead for a length of time, and who had a well-marked blue

lead line.

The paralysis which occurs in chronic plumbism is not always limited to

the upper limbs. I have seen two instances in which the whole body was
affected. The patient could not raise himself in bed, nor use any o£ his

limbs.

The only disease for which lead paralysis is likely to be mistaken is

progressive muscular atrophy. One distinction between them—on which

Sir WilUam Grull used to lay stress—is that in chronic plumbism the patient

complains of pain when one grasps the affected muscles with one's hand,

but I do not find that this is constantly, or even generally, the case. On
the other hand it is not attended with the fibrillary tremors which accom-

pany progressive muscular atrophy. But the most remarkable distinction

is afforded by the application of galvanism to the skin over the affected

muscles. In lead paralysis a faradic current causes but slight contraction

or even none at all, whereas a continuous current gives rise to movements
more readily than in health, that is, a smaller number of cells is required to

excite the muscles to contract.

The general condition of the patient must also be carefully inquired into

in all cases in which any doubt exists as to the cause of a paralytic affection

of the upper limbs attended with wasting. The gums must be examined

for the "blue line." One must ask whether the patient has suffered

from any painful affection of the abdomen which could possibly be " lead

colic;" but it is to be borne in mind that when a person has been slowly

absorbing the metal in minute quantities for a length of time, paralysis

often occurs without having been preceded by any pain in the bowels, and

these are precisely the cases which are difficult of diagnosis. Sometimes the

recognition of chronic plumbism is materially facilitated by the aspect of

the patient, the countenance being in such cases peculiarly sallow and
ansemic.

Another nervous affection which is said to be an occasional result of lead-

poisoning is a tremor, resembling that caused by mercury. It has hitherto

only been observed, by Brockmann, among the miners on the Hartz. It is

generally limited to the arms and hands, but it very often attacks also the

lips and the angles of the mouth. Very rarely it attacks the legs and the

muscles of the head and of the trunk.

The medicine most useful in lead paralysis is iodide of potassium. Dr
Anstie lays stress on the importance of a nutritious diet, and on the value

of cod-liver oil in such cases. Sulphur baths have been supposed to be

serviceable. I believe that there is no doubt that they lead to the excretion

of some of the lead which has been accumulated in the body ; a blackish

discolouration of the skin, and still more of the nails, is observed which does

not at once rub off, and which evidently is due to the conversion of some of

the lead present on the body into a sulphide. Locally, the application of a

continuous current, just sufficiently powerful to excite contraction of the
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affected muscles is recommended. When its special action ceases faradisa-

tion may be used instead, but not before.

Pseudo-Htperteophic Paralysis.—In 1861, Ducbenne, of Boulogne,
recorded in the second edition of his ' Electrisation Localisee ' the case of a
boy who, with legs so weak that he could scarcely walk or even stand, had the
muscles of his calves and of his loins as large as those of an athlete. Seven
years later Duchenne wrote a detailed paper on the disease in question. In
the meantime cases had been noticed by a few Grermau observers. I saw one
in 1863 in Oppolzer's wards at Vienna ; and another, which occurred to

Oriesinger, in 1864, gave Billroth the opportunity of excising a little

piece of the deltoid muscle, and of proving that there was no real but only
an apparent hypertrophy. It was found to consist alinost entirely of adipose
and fibrous tissue, separating from one another the muscular fibres, which
themselves were unaltered. Duchenne, in 1865, made similar observations
in one of his cases with the aid of his " emporte-piece." He therefore pro-

posed to term the disease paralysie myosclerosique. Among other names
which have been suggested for it may be mentioned " lipomatosis musculorum
luxurians," and sclerose musculaire progressif. But on the whole I prefer

to call it pseudo-hypertropJiic paralysis.

Histology.—The substance of the enlarged muscles has a whitish-yellow
colour, with perhaps a faint reddish tint. There is still a linear arrange-
ment of the fibres, and in extreme cases this may be the only thing which
distinguishes it from the subcutaneous adipose tissue. The fat sometimes
extends into the tendons, giving them during life an appearance of having
been encroached upon by the fleshy bellies of the muscles. On the other
hand, there has occasionally been found no fat, but fibrous tissue only,

between the muscular fibres ; and in the earlier stages of the disease,

this new tissue has been found full of nuclei or containing actual spindle-

cells. The muscular fibres seem to become greatly reduced in number by
a process of simple atrophy, which at last leaves only the collapsed sarco-

lemma sheaths. Those fibres which remain are not always completely
unaltered, as described by Griesinger. Duchenne speaks of their transverse

striation as unusually faint. Other observers have seen some which were
striated longitudinally, some which were translucent or waxy, and some
which were in a state of granular or fatty degeneration. Some fibres are

even hypertrophied, having two or three times their normal thickness, as

was first observed by Cohnheim.
Course.—The enlargement of the muscles, however, is not present at all

stages of the affection. There is an early period during which the only
symptom is an impairment of power in the lower limbs. The child—for
pseudo-hypertrophic paralysis almost always begins in childhood—is noticed
to totter in walking, and to be apt to fall ; it has difficulty in getting on to

its feet, it is particularly awkward in going upstairs ; and when it tries to sit

down, it falls into the chair. It may previously have been able to run about
like other children. But in many cases the commencement of the disease

occurs before the little patient has ever learned to walk; the proper age is

passed without this being accomplished. At first the patients think that the
ehild is only backward, as so many rachitic children are, but at length they
see that there is something more seriously wrong.

Even when, at the end of a few months or a year from the beginning of
the paralysis, the change in the muscles is discoverable, its extent and degree
vary widely in different cases. The calves are often affected alone ; next in
liability to undergo enlargement are the masses of the erector spince in the
loins, the glutcei, the deltoids, and the infra spinati. The muscles of the thigh,
.and the pectorales and serrati magni, are more often reduced in size, so as to
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afford a strange contrast. But sometimes the whole of the trunk and all

parts of the limbs display an exaggeration of contour which leaves the
Farnese Hercules a long way behind, as Duchenne shows hy comparing a
sketch of that ancient statue with drawings of a patient of his, a boy, ten
years old. The enlarged muscles are generally firm and elastic, and when
they are brought into action they harden so that it is difficult to believe

that they do not consist wholly of contractile elements. Leyden, indeed,

speaks of them as doughy, and even as feeling semifluid when they
contract ; but I think that this is incorrect, at least in the majority of

instances.

When a child affected with pseudo-hypertrophic paralysis stands up, its

attitude is very peculiar. The abdomen is pushed forwards, and the hollow
of the lumbar vertebrae is greatly exaggerated. The nates project behind

;

but the shoulders are thrown much further backwards still, so that a line

carried downwards from the upper dorsal spines falls behind the sacrum.
The legs are separated widely from one another. If an attempt is made
to straighten the back the child at once falls down. When it walks, it

balances the body from side to side at every step. It cannot rise from the
sitting posture without the use of its hands.

The susceptibility of the affected muscles to faradic currents is some-
times normal, but in other cases it is considerably lowered. Fibrillary

tremors, such as are seen in progressive muscular atrophy, are not generally

to be noticed; but they have been observed in a few instances. The
cutaneous sensibility is altogether unimpaired. The legs and feet are often

cold and damp and bluish. The heels are usually drawn up to a greater or

less extent, by contraction of the tendo Achillis on each side ; and there may
be a well-marked club-foot. Sometimes the knees are rigidly flexed. The
sphincters act naturally throughout the whole course of the disease. The
intelligence may be perfect ; but it is not rarely very defective, and in some
of the cases recorded the patients have been idiots.

When the disease has developed itself to a certain point, it is described
by Duchenne as remaining stationary for two or three years, or even longer.
But at length a further advance takes place. If the legs only were affected,

the arms are now involved. The muscles which at this time lose their

functions, however, never show even an apparent hypertrophy, but are

always reduced in size, although the histological processes in them are of

exactly the same kind as in those which were earlier affected. According
to Duchenne, even those muscles which were at first enlarged ultimately
shrink, until they too are obviously atrophied. The patient, who has
generally now reached adolescence, becomes altogether unable to stand, or
even to sit up ; he is a prisoner upon the couch or the bed. Ultimately he
dies of exhaustion, or is carried off by phthisis or some other intercurrent

complaint. Friedreich, however, remarks that a large majority of the cases

hitherto recorded have been lost sight of, so that the end of them is not
known.

Yery little has been learnt as to the cstiology of pseudo-hypertrophic
paralysis. The most conspicuous point in its history is its tendency to

appear in succession in two, or three, or even four children of the same
family, especially in the boys, and at the same age in aU of them. As
might be expected, the j)arents themselves have always been free from it

;

but its hereditary origin has often been traceable by its having occurred in
brothers or other relations of the father, or even of the mother. Males are
altogether far more subject to it than females, the proportion, among
seventy-seven cases collected by Friedreich, being as sixty-four to thirteen.
In a solitary series of cases recorded by Lutz it appeared in two successive
generations in the female line only, affecting five individuals. On the other
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tand, it has often attacked several sons of the same parents, and spared all

the daughters. Out of 75 cases in which the date of its commencement was
ascertained, Friedreich found 45 in which the children were under five

years of age, 17 between six and ten, 8 between eleven and sixteen. In the
remaining 5 cases the patients were adults ; and 2 of them are said to have
been aged forty and forty-one respectively when the disease began. As
occasional exciting causes are mentioned unhealthy conditions of life, chills,

over-exertion of the muscles, and the occurrence of convulsions or of an
exanthem such as measles.

The diagnosis of the disease is very easy in well-marked cases. One
morbid state which must be thought of in connection with it is that which
Brodie and Hilton both believed to depend on the hip-joints being
congenitally placed too far backwards ; the drawings given in Hilton's
work shew a compensatory curvature of the spine very like that which
is seen in pseudo-hypertrophic paralysis, so that one is inclined to wonder
whether his cases could possibly after all have been examples of that
disease in a slight form. That enlargement of the muscles is sometimes
not a conspicuous symptom is, I think, certain ; at least, unless Duchenne
and Friedreich are wrong in including in the present category the cases

which Dr Meryon described in 1852 under the name of "granular and
fatty degeneration of the voluntary muscles," and which occurred at about
the right age in several boys belonging to two families. The objection
may indeed be made that Meryon found a different morbid change in the
muscles ; but it must be remembered that his investigations were made after

death had occurred at a very advanced period of the disease, and not upon
portions of muscle removed during life. Charcot and William Eoberts,
however, regard the cases in question as examples of progressive muscular
atrophy. And it is to be noted that Friedreich himself relates as instances of

the latter disease several cases which seem to belong to the same class as

Meryon's. They occurred in three families residing in or near Heidelberg;
and what is very curious is that Hemptenbacher, a pupil of Friedreich's,

succeeded in tracing all three families to a single pair of ancestors a century
and a half back. A similar complaint is said by Eichhorst to have appeared
in six successive generations in a family at Konigsberg.

It is in reference to the pathology of pseudo-hypertrophic paralysis that
this question has its chief importance. Charcot and most other writers at

the present time think that this disease is primarily an affection of the
muscles themselves, and thus that it differs absolutely from progressive
muscular atrophy, which has been traced to a lesion in the grey matter of

the cord. Now, we have seen that in progressive muscular atrophy, and
even in the atrophic paralysis of children, the wasted muscles often have
their bulk made up to the natural standard by an interstitial development
of adipose and fibrous tissues. But if, on the other hand, an apparent
overgrowth of the muscles is not an essential feature of pseudo-hypertrophic
paralysis one cannot help suspecting that its relation to the other diseases

must after all be very intimate. Indeed, although Pierret and Charcot
studied with great care the histology of the cord in a fatal case of M.
Bergeron's, and detected no morbid change in it, Dr Lockhart Clarke
and Dr Gowers have since recorded a case in which they discovered extensive

areas of disintegration in various parts, in some of which the nerve-cells

were in a state of atrophy. Further observations are very much needed

;

but I strongly incline to the opinion that pseudo-hypertrophic paralysis will

ultimately be found to be a spinal affection.

With regard to treatment there is unfortunately very little to be said.

Duchenne claims the cure of two cases (the details of which are given in
the ' Archives Generales ' for 1868) by faradisation of the affected muscles.
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with the aid of liydrotlierapeutics and massage; they were both in an
early stage, with but slight enlargement of the gastrocnemii. ^At a later

period of the disease he found no treatment of any use. Benedikt has

recorded three cases in which he obtained results by "galvanising the

sympathetic." But in the hands of Erb this procedure has since signally

failed. Meryon considered that the administration of arsenic retarded

the progress of his cases.



LOCOMOTOR ATAXY
History and nomenclature—Symptoms affecting movement and sensation—Its

relation to paraplegia—Its histology and anatomical seat—Prodromata
—Lightning-pains-—Atrophy of joints—Visceral attacJcs—Myoais and
other ocular symptoms—Discussion of the relation between the ataxy^

dyscBsthesia, and other symptoms—JEtiology and diagnosis: hereditary

cases—Treatment.

Among the chronic affections of the spinal cord, there is one which is

characterised essentially by an impairment of the power of co-ordinating or

combining the actions of muscles in the execution of movements. That it

is not an ordinary paralysis is evident from the fact that in some cases the

contractile force of the muscles is undiminished. In England it is now
commonly known as " locomotor ataxy," the name being derived from that

of ataxie locomotrice progressive, given to it in 1858 by M. Duchenne, of

Boulogne. But in G-ermany the most usual designation for it appears to be

tabes dorsalis, and this title, being as old as Hippocrates, would be far pre-

ferable, provided that its claim to represent the disease in question could be

satisfactorily established. Now, there is no doubt that Romberg and others

had described under tabes dorsalis most of the principal symptoms of ataxy

long before Duchenne wrote on the subject, and the French observer seems

to have somewhat underrated the value of the work of those who had pre-

ceded him, although it is incorrect to say that he altogether ignored it.

But, on the other hand, it is certain that tabes dorsalis had generally been
used in a vague way for almost any very chronic and incomplete form of

Spinal paralysis, especially if it seemed to have been caused by sexual excesses

and was attended with wasting of the muscles. Indeed, I cannot find that

in this country the term ever had any precise signification. Moreover, it is

only since the publication of Duchenne's observations that the attention of

the profession has been kept fixed upon the disease, and its peculiar

features were depicted by him far more accurately than by any previous

writer. Consequently, although locomotor ataxy is a very clumsy name, I
think we had better keep to it. To substitute tabes dorsalis is, at the

present time, quite impracticable. It is worthy of notice that Todd—who
in 1847 (' Cyclop, of Anat. and Phys.,' iii, p. 721 e.) pointed out the dis-

tinction between paralysis and loss of the power of co-ordinating movements,
and who mentioned the difficulty of walking and the tottering, uncertain
gait, while considerable voluntary power remained—made no attempt to

give any name to the latter affection. In one respect his knowledge went
beyond the point reached by Duchenne, namely, in assigning the seat of the
complaint to the posterior columns of the cord. It might be thought that
if we could find a convenient English equivalent for the Grerman Hinter-
strangsclerose, there would be an advantage in adopting it; but such a
change of name would, in reality, be very unfortunate, for, as we shall pre-
sently see, the lesion ia question is very far from being so distinctive of
locomotor ataxy as it was at one time supposed to be.

Symptoms.—Locomotor ataxy almost invariably begins in the lower limbs,
and one of its most marked symptoms is an alteration in the gait. In walking
the patient lifts his foot high in the air and throws it outwards, and then
he brings the heel to the ground with a stamp. If the case is a slight one
it is especially in starting that he experiences a difficulty. Wilks relates
that a gentleman whom he knew, if he stopped to look in at a shop-window,
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had to ask someone near him to give him a push before he could set off again.

Once fairly started, such a patient may do pretty well, but perhaps he

finds himself unable to turn round sharply without stumbling. Another of

Wilks's patients when he had once walked some distance along a road,

wanted to go back, and was obliged to guide himselE up against the bank,

when he fell down. And yet another, an out-patient, one day apologised

for being late at the hospital by saying that his friends had sent him off in

a wi'ong direction, and that he went on until he fortunately met an acquaint-

ance who turned him round ! Most writers describe ataxic patients as

rolling and staggering like persons who are intoxicated, but Wilks says

that the gait rather resembles that of a man on a ledge who is anxiously

balancing himself. It is, however, certain that many persons in the early

stage of the disease have been condemned by their neighbours as drunkards.

The attempt to mn, or to hop, or even to ascend stairs, makes the patient's

incapacity still more manifest, and he may be unable to stand on one foot,

or with the two feet close together, without tottering and falling down.
If told to walk in a straight line—as along one particular board in a

floor—his course is most sinuous and iri'egular. The use of a stick, or

leaning upon the arm of a friend, has an extraordinary effect in steadyiug

his movements. In more advanced cases, however, as soon as he attempts to

stand, his legs are violently jerked in all directions, and this, even though he
may be held up on each side by an attendant. He may actually be unable to

sit in an armchair, the limbs being tossed about, so that he slides off on
to the ground. When lying on a couch he cannot carry the foot straight

towards an object so as to touch it, nor raise the leg up in the air with an
even movement.

The complaint may last for years without extending beyond the lower

limbs, but in many cases it at length affects the arms. The patient then
becomes incapacitated for actions requiring delicate manipulation, such as

writing or playing the piano ; he cannot fasten his necktie or button his

clothes. If he is told to bring the two forefingers into contact from a
distance, they are carried about in the most irregular manner before

they meet. He finds a difficulty in taking hold of anything held up before

him, and when he attempts to draw or write in the air with his finger the

figures are zigzagged in all directions.

Sensation is impaired to a greater or less extent in the vast majority of

cases of locomotor ataxy. Subjective feelings of numbness, or of formica-

tion, are very often complained of. The patient says that when he stands

his feet seem to be covered with thick woollen stockings, or to be treading

upon a water-bed, or upon india rubber. The cutaneous sensibility may be
found diminished in the feet, the legs, or even the thighs, when carefully

tested after the methods described at p. 337 ; but it very rarely happens
that there is any approach to complete anaesthesia. Ability to feel

pain is often absent while tactile impressions are readily perceived. On
the other hand, French writers point out that patients generally retain

the power of appreciating differences of temperature long after they have
lost common sensation. That curious symptom, the retarded transmis-

sion of impressions, is almost peculiar to locomotor ataxy. It especially

concerns the sense of pain, but Hertzberg is said to have shown that tactile

impressions and those of heat and cold may also be delayed to some extent.

If there is no anaesthesia, the prick of a needle may first be only felt, and
then, after an interval, a sensation of pain may follow. Erb says that the

interval may be one of some minutes ; Cruveilhier, who seems to have been
the first to draw attention to the symptom in question, noted it at twenty or

thirty seconds. Another point is that the pain produced by a slight injury

may last longer than under normal circumstances and gradually culminate,
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and, as a consequence, that the patient becomes unable to count a series of

similar impressions if they succeed one another at all quickly. The parses-

thesise which accompany locomotor ataxy are by no means limited to the

lower limbs. Several writers insist on the frequency with which sensations

of numbness are felt in those parts of the hands supplied by the ulnar nerves,

even at the commencement of the disease, and Trousseau has pointed out
that the mucous membrane of the mouth may be anaesthetic, the patient not
being able to feel the food between his lips, nor to appreciate its tempera-
ture, nor with his teeth to distinguish hard substances from those which can
be easily broken down.

A symptom on which Trousseau laid great stress, as indicative of loco-

motor ataxy, is the failure to execute movements as well with the eyes shut
as when they are open. And there is no doubt that this symptom is often

exceedingly well marked. Many a patient who can stand quite steadily so

long as he is looking down at his feet totters and falls when he is made to

close his eyes. It may even be the first indication that anything is amiss

;

as in the case, recorded by Dr Bazire, of a man who seems to have believed

himself to be quite well until he noticed that he could not wash his face in

the morning unless he was supported by another person, or could lean

against a wall ; for, as soon as he shut his eyes, he lost his balance, and
staggered. And patients often complain that they have to watch every

movement that they attempt to perform. According to Jaccoud, the effect

of keeping the eyes open is in part due to the influence of light; for

he says that a person who has ataxy cannot walk so well when they are

closed as when they are open, even though something may be held in front

of his chest in such a way as to prevent his seeing his feet. But, as Dr
Bazire has remarked, this is no doubt due to the feeling of confidence

inspired by looking about one ; for nervousness has a marked tendency to

augment the symptoms of the disease, so that a patient who is conscious of

being observed by others cannot walk nearly so well as when he supposes
himself to be unnoticed. A similar explanation must, I imagine, be brought
to bear upon the fact, noticed by Benedikt and Friedreich, that some ataxic

patients who are perfectly blind nevertheless totter more when they are

made to shut their eyes.

At present, however, it is the opinion of those best qualified to form a
judgment in the matter, that the inability to execute movements accurately

with the eyes closed is, strictly speaking, a sign, not of locomotor ataxy, but
of defective sensation in the lower limbs, Brb says that he has found this

symptom wanting in certain cases, namely, those in which sensation is

absolutely unimpaired. On the other hand, it is invariably present when
there is much anaesthesia. He admits, indeed, that it may often be noticed

to some extent in cases in which there is no objective evidence of loss of sensa-

tion in the skin. But he accounts for this by supposing that it is the earliest

indication of a failure of the so-called muscular sense. The obvious con-

clusion is that a patient suffering from any spinal disease may be expected

to totter in attempting to stand with his eyes shut, if he has imperfect

sensation in his legs and feet. There is no doubt that the want of stability

is exaggerated and made more manifest by a defect of co-ordinating power.
But it must be clearly understood that, however valuable this symptom may
be in the diagnosis of locomotor ataxy from rheumatism, neuralgia, or other

peripheral affections of the limbs, it does not afford a criterion by which any
one lesion of the spinal cord can be distinguished from the rest.

The fact is that the boundary-line between paraplegia and ataxy
requires very careful consideration. I have stated that in some instances

•of the latter affection the contractile power of the muscles is undiminished.
This was proved by Duchenne, who invented the dynamometer for the
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purpose. In tte case of certain muscles, a rough estimate of their strengtL

can easily be made. For example, one can pretty accurately measure that

of the quadriceps extensor muscle, by getting an assistant to fix the lower
part of the thigh, and then telling the patient (who should be lying on the

opposite side) to keep the knee straight, while by grasping the malleoli one
forcibly flexes it. Or one can test the force of the psoas and iliacus muscles
by placing the man in a chair in the sitting posture, and making him lift his

knee towards his chest, while at the same time one resists this movement
with the hands placed over the lower end of the femur. Or, following.

Trousseau's plan, one may determine what weight the patient is able to

bear upon his shoulders while standing with the support of a friend's arm
or leaning on a piece of furniture. A young man under his care could
support a hundred and sixty "pounds in this way ; and another patient

was able to carry on his back a medical man who had imagined him to be
paraplegic. But, while the theoretical importance of these observations is

very great, as showing that locomotor ataxy may be altogether independent
of paralysis, it is a great mistake to suppose that all, or nearly all, of the
patients who exhibit a want of muscular co-ordination have their muscular
power undiminished. On the contrary, one often finds it much enfeebled, and
some of the earliest symptoms in these cases are commonly an inability to

continue standing for any length of time, a sense of fatigue in walking even
a short distance, and the like. It is true that the suggestion has been made
that such sensations are really muscular parsesthesia, and do not prove a
loss of motor power ; and Duchenne records their presence in his patients

in whom he demonstrated that the force of the muscles was unimpaired.
But my experience is quite in accordance with that of Erb, who found an
evident paresis in at least one half of those cases in which the characteristic

symptoms of locomotor ataxy existed.

A view which may be taken of such cases is that they are merely
examples of an incomplete paraplegia, presenting a certain amount of
failure of co-ordinating power, as a complication. This, I think, is the
opinion held by Dr Wilks ; and it was, until recently, mine also. If one is

right in supposing that a chronic inflammatory process in a particular region
of the cord is the cause of ataxy, it seems reasonable to admit that this may
coincide with, or even be secondary to, a similar process occurring in other
regions ; and at first sight it seems that mixed cases may in this way be
satisfactorily accounted for. And it is a fact that most ataxic patients

exhibit some other symptoms which also belong to ordinary myelitis, besides

those that have already been mentioned. One of them is the curious
"girdle-feeling," described at p. 385. Trousseau speaks of some of his

patients as feeling as if the chest, the arms, or the legs were compressed by
an india-rubber cuirass. Or the sensation may be that of a belt con-
stricting the abdomen, of a garter tied below the knee, or of a tight shoe
pressing on the foot. Again, if we inquire how the functions of the pelvic

viscera are carried on in ataxy we shall find but little to distinguish it from
the partial forms of paraplegia. Thus the bladder is apt to be irritable, and
its muscular power may to some extent be diminished, so that the urine-

no longer flows in a good stream, or is from time to time passed into the
bed. Erb notes that the fseces are sometimes discharged without the
patient's knowledge, and attributes this to a loss of sensibility in the
mucous membrane at the anus. The sexual functions are almost always
impaired. At an early stage the genital organs are often extremely irritable j

it is said that this condition may be accompanied with an increased virile

power, but much more frequently there is marked weakness. As the
disease advances, the patient generally becomes altogether impotent. I
believe, however, that there is no doubt that some persons have been able-
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to procreate children after having been for years the victims of pronounced
ataxj. The reflex excitability of the cord to cutaneous stimuli is almost always
present, although in very variable degrees—as indeed is the case in healthy
individuals. On the other hand, recent observations by Westphal and Erb
appear to show that the susceptibility to tendon-reflexes is from the earliest

period of the disease invariably extinguished, which is far from being the
case in paraplegia. The electrical irritability of the muscles is often perfect,

but sometimes slightly augmented or impaired. They remain well nourished
until the disease has reached an advanced period in its course; but this

is likewise the case in paraplegia, unless the lumbar part of the cord is

destroyed. Ultimalely many ataxic patients pass into a condition of com-
plete paralysis with atrophy of the muscles, bedsores, absolute failure of the
bladder, and cystitis.

The leading French and G-erman observers, however, seem to think that
in the mixed cases of ataxy and partial paraplegia the disorder of co-ordina-
tion is the fundamental and essential affection, while the impairment of
muscular force is secondary and accidental. Their reasons appear to be
partly based upon morbid anatomy, partly upon clinical observation.

Anatomy.—I have already alluded to the fact that a sclerosis of the
posterior columns of the cord is found after death from ataxy. The current
description of this change is that it is visible as a grey or greyish-yellow streak

on the surface on each side of the posterior median fissure ; in transverse-

sections it is most marked in the upper lumbar and dorsal regions, and
diminishes in extent both above and below. Sometimes it reaches upwards as
high as the restiform bodies. Its histological characters are those which have
already been given at p. 382. In the more advanced stages most of the nerve-
fibres have disappeared, their axis-cylinders being no longer discoverable ; but
even in the oldest cases a not inconsiderable number of them are found
with their structure unaltered, scattered through the dense connective tissue..

The posterior roots are thin, grey, and atrophic. The pia mater at the back
of the cord is generally opaque, thickened, and more or less adherent to the
other membranes. There have been many speculations as to the mode of

origin and significance of this affection. Do the nervous elements first

undergo degeneration from over-use or over-excitation, and is the growth of

connective tissue the result of a secondary reactive process ? Or is the
original morbid change a chronic inflammation of the neuroglia, leading
afterwards to an atrophy of the nerve-fibres ? Or does the disease begin as

a meningitis, and spread to the cord ? Or is its starting-point in the sensi-

tive nerve-roots ? Eemak and others have taught that the pathology of

ataxy varies in different cases, and that there are corresponding variations

in its causes, and even in its early symptoms. But some observers have
doubted whether after all sclerosis of the posterior columns is constantly

found. Trousseau refers to a case, of twelve years' duration, which had
been seen by Duchenne and accepted as typical, and in which Grubler and
Luys and Duchenne examined the cord and its posterior roots, and could
detect no alteration in them, whereas many of the nerve-fibres had dis-

appeared from the anterior roots. The importance of such negative evidence

seems to be greatly enhanced by the fact that the course of the disease is

commonly so protracted as to give one scarcely any chance of tracing it to a
fatal termination in ordinary hospital practice. On the other hand, a
precisely similar change in the posterior columns is frequently seen as the

secondary result of a local myelitis, without any symptoms of ataxy having
been present. In cases of Pott's disease of the dorsal vertebrae, for example,
such an " ascending degeneration " often exists in the cervical part of the
cord, but the co-ordination of the movements of the arms and hands is in

no way affected by it.
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Tlie solution of all tliese difficulties seems to have been recently discovered

Tby Pierret. The change hitherto described is limited to the internal fasciculi

of the posterior columns, the so-called tracts of Groll. Now he finds that in

ataxy these parts of the cord are affected in the cervical region, when the

upper limbs had escaped, as much as when they were involved in the disease.

On the other hand, a similar morbid change in the external fasciculi of the

cervical posterior columns, the bandelettes externes, or fasciculi cuneati occurs

only when there have been irregular movements of the hands and arms, and
it is more marked on that side of the cord corresponding to the limbs which
was the more disordered in its actions. The conclusion . is obvious that in

ataxy, as in other diseases of the cord, sclerosis of the tracts of Groll is, after

all, an "ascending degeneration," and has nothing to do with the symptoms,
and that the essential lesion has its seat in the outer parts of the posterior

columns. Pierret even relates a case in which a sclerosis limited to the

fasciculi cuneati was found in the dorso-lumbar region, the patient having
died of hsematamesis after displaying some of the early symptoms of

ataxy. In transverse sections the sclerosis is seen as two narrow grey streaks

one lying behind each of the posterior cornua of cineritious matter, and
parallel with it. It is not obvious to the naked eye, nor until the cord has
been hardened, and as the secondary change in the tracts of Goll is some-

times wanting even in advanced cases, one can understand how it has come
to pass that some good observers should have declared the cord healthy,

when locomotor ataxy had been present during life.

It is evident that to prove the constant presence of sclerosis of the

fasciculi cuneati as the initial lesion of locomotor ataxy, present in every

case, whether complicated or not with paralytic symptoms—an extended

series of observations is needed such as can be accumulated only in the

course of a very long time. But in the meanwhile there are clinical grounds
for placing under a single head all cases in which there is an impaired co-

ordination of movements. One is the fact that, so far as I can ascertain,

this symptom always shows itself as soon as there is any discoverable loss

of power, if not still earlier. I do not know of any instance in which a patient

has been admitted for partial paraplegia, unaccompanied with indications

of ataxy, and in which such indications have su.bsequently been observed.

Prodromata.—Another clinical feature of the disease, which goes far

towards establishing its claim to be admitted in its entirety as an independent

member of the nosology, is the frequency with which it is attended with

certain remarkable early symptoms, or, as they are often termed, " prodro-

mata," belonging to no other spinal affection. Chief among these are pains

in the lower limbs or elsewhere. These may either be of a stabbing or boring

character, as though a sharp instrument were thrust into the tissues at the

spot, which is generally near a joint; or they may be like flashes of light-

ning or electric shocks shooting down along the course of a nerve. Charcot
says that they are worse at night. They last but an instant and return

again and again during a period of from four to eight days, after which
they may disappear altogether for a fortnight, or even for some months.
Their occurrence seems to be favoured by changes of weather. Erb remarks
that he has often been struck by the unanimity with which different patients

have complained of them on some particular day when there has been much
wind, or a fall of snow or of rain. It is also said that they are especially

liable to return at spring and autumn, and that they may be brought en
by over-exertion of body, mental emotions, or the excitement of coitus. They
are sometimes of the most agonising character, sometimes so slight that

careful inquiries are needed to elicit the fact of their presence. They are

commonly set down as neuralgic or rheumatic. They frequently spread
from the legs to the trunk, much more rarely to the arms. They may go on
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for five, ten, or fifteen years, before any other symptoms show themselves.

They often persist throughout the whole course of the disease. As to the

frequency of their occurrence, Topinard found that they were wanting in

only 22 cases out of 104, Erb in only 8 out of 60, Cyon that among 203

patients there were 138 in whom they were said to have been present, but

no more than 8 in whom they were expressly stated to have been absent.

Another most curious early symptom of ataxy is a joint-affection, which
has been specially studied by Charcot. Its most common seat is the knee,

next in frequency comes the shoulder, and then the elbow, the hip, the wrist.

It is not traceable to any blow or other injury. It sets in suddenly with

extreme swelling ; there being not only effusion into the synovial cavity, but

also a brawny infiltration of the parts around. Yet there is generally neither

pain, nor heat, nor redness. In the course of a few months it may entirely

subside, but sometimes it ends in the destruction of the articular cartilages,

with erosion of the ends of the bones and a partial dislocation of their

surfaces. Charcot says that it never occurs at an advanced period of the

disease, except in the upper limbs, when they are beginning to be affected

in their turn. He styles it " arthropathie ataxique " or " tabetique."

Yet other prodromata mentioned by Charcot, are the following :—a pain

in the bladder or in the urethra, with a constant desire to micturate, a sudden
pain in the rectum, and certain strange attacks of stomach disorder, which
he terms crises gastriques, and which he says were first noticed by Dela-

mare in 1866. He describes them as consisting of lightning-like pains, which
start from the groins and pass up both sides of the abdomen towards the

shoulders. They are generally accompanied by palpitation of the heart and
a quick pulse, by vomiting (of a liquid at first clear but afterwards stained

by bile or blood), and by giddiness, and malaise. Such an. attack commonly
lasts for two or three days at a time, and then passes off, leaving the stomach
free to perform its functions normally.

But most remarkable of all are what Charcot terms the cephalic symptoms
of locomotor ataxy, principally affections of some of the ocular muscles and
of the eyesight. The functions of one or another of the branches of the

third nerve on one side, or of the whole of the sixth nerve, may be more or

less completely annulled ; there being diplopia, strabismus, and various

other phenomena, such as have been described (p. 316) . Von Grraefe is said

to have remarked that in ataxic patients, when they have double vision,

there is particularly little tendency to fusion of the images, and that this

j)oints to a central origin. The paralysis may be quite transitory, or lasting

only a few days, or it may persist for weeks or months ; it may return again

and again ; at an advanced period of the disease it may even be permanent.

Another common symptom is an inequality of the pupils, one of them being

constantly smaller than the other. Still more often both irides are symmet-
rically contracted to an extreme degree ; and then the myosis is described as

presenting " spinal " characters, that is, the pupils are insensible to the

stimulus of light, but contract with accommodation for near objects. This

condition is generally persistent. Its recognition is due to Mr Argyll

Robertson, of Edinburgh.
With or without some of the symptoms just enumerated, impairment of

vision is frequently noticed. This is said to develop itself as a progressive

narrowing of the visual field, generally from without inwards, until the

only part of the retina that remains sensitive to light may be a small patch

to the inner end of the blind spots. It is accompanied by achromatopsy

;

the perception of green being generally the first to disappear, then that of

red, and lastly that of yellow and of blue. There is often an increased sen-

sitiveness to bright light so that the patient sees better after sunset. The
pupils are often contracted and motionless even when there is nearly complete
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blindness. The ophtlialmoseope reveals atrophy of the disc, which in

advanced stages is perfectly white, with sharply outlined edge, and very

small arteries, whereas at an earlier period it may be greyish in colour.

The two retinae generally suffer together ; the affection is a progressive one,

and commonly goes on until there is complete amaurosis.

As to the significance of those cephalic symptoms, the occurrence of which
in a spinal disease has of course attracted unusual attention, I shall have
something to say further on. Their frequency appears to be very consider-

able. Erb estimates that, if even slight and transitory phenomena are

reckoned up with the rest, affections of the ocular muscles are present in

more than half of all the cases of ataxy ; he thinks that permanent, or at

least persistent, affections of them exist in one third or one fifth. How
often the optic discs undergo atrophy cannot yet be stated accurately

;

ophthalmologists are apt to rate it too high, physicians below the truth.

Erb observed it only 8 times in about 70 cases ; Topinard, however, found
visual disturbances in 49 of 102 cases ; and Cyon, amblyopia or amaurosis^

in 60 of 203 cases. It often occurs at a very early period ; according to>

Charcot it may precede all other symptoms of ataxy by ten years.

Nature of ataxia.—If it be admitted that the facts brought forward in the-

last few paragraphs justify us in collecting together under the name of loco-

motor ataxy all those cases in which there is impairment of co-ordination,

whether attended or not with loss of muscular power, we may next pass on to

consider in what way the several symptoms of the disease are related to one
another. Now^, I have already remarked that an inability to stand, or to

walk steadily with the eyes shut is no longer to be enumerated among its-

distinctive features, being no more than an effect of anaesthesia of the lower
limbs. A precisely similar doctrine, however, is held by some authorities-

with regard to the failure of co-ordination itself. Basing his views upon
the acknowledged fact that guiding sensations contribute to the due execu-

tion of movements, Leyden maintains that ataxy is merely a consequence of"

interruption in the transmission of such sensations along the cord.

ISTow, it must be admitted that some plausible arguments can be brought
forward in favour of the doctrine in question. One is that the most obvious
lesion is seated in a part of the cord which is (or was) believed by physiologists

to convey afferent impulses. Another is the frequency with which a more or

less considerable degree of anaesthesia is present, even at an early period.

And, if there are cases in which cutaneous sensibility appears to be perfect,,

it may be replied that in many of them the sensibility of the muscles and
tendons and joints has not been tested, and that this is no less essential for-

the even and regular execution of muscular movements.
The recent discovery that it is impossible to elicit tendon-reflexes even

at the commencement of the disease may be pressed into the same argument,
as being capable of interpretation on the view that there is a special impair-

ment of the transmission upwards of afferent impulses starting from the
deeper tissues.

ITevertheless, it would seem that there are facts which make it impossible
for us to accept Leyden's views. One is that some cases, at least, of ataxy
are unattended with any discoverable anaesthesia or defect of muscular
sensibility. Both Friedreich and Erb speak positively about this. Again,,

there is no close correspondence in individual patients between the degree
of impairment of sensation and that of disorder of co-ordination. Lastly,,

there may be absolute anaesthesia without the slightest irregularity in the
movements of the limbs. A case in point was recorded by Spath in 1864,.
and was ten years later followed to an autopsy by Schiippel. The patient,,

whose name was Eemigius Leins, had for more than twenty years lost
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sensation in his arms and hands, and for six years in his feet. He was
quite unconscious of the position of his limbs ; and when they were moved
by another person he knew nothing of it. Yet he could walk steadily, and
without support, and tolerably fast. When asked to raise his foot to a

certain height with his eyes shut, he did it with a perfectly regular and even

niovement. After death the whole length of the cord was found excavated

in the centre ; the posterior columns in the cervical region were completely

destroyed ; the anterior columns were everywhere normal. It is particularly

to be noticed that in this instance the muscular sensibility was absent, as

well as that of the skin.

If, then, ataxy is not due to any interruption of afferent or sensory

impulses, how is it caused by a lesion situated in the posterior columns ?

Most writers seem to suppose that these columns may possess the special

function of conveying impulses from a co-ordinating centre above, in the

medulla oblongata or pons, to the motor nuclei in the cord. But I think

it is clear that co-ordination, instead of being affected by a single centre,

must require a very complicated apparatus, probably consisting of several

parts situated in different regions of the cerebro-spinal axis. We have seen

that the reflex movements which are performed by the spinal cord in-

dependently of the brain are never entirely inco-ordinated, and that some-
times they are co-ordinated in a very complex way. One can hardly doubt
that the machinery, which is brought into operation under such circum-

stances, is also made use of when similar movements are excited by the will.

Again, I fail to conceive why there should be any channels for the conveyance

of motor volitional impulses, apart from those which pass through, or are

connected with, any centres for higher co-ordination that only exist in the

medulla oblongata or elsewhere in the brain. To whatever extent the move-
ments of the trunk and limbs are co-ordinated above the spinal cord, to that

extent surely must the motor tracts of the cord itself transmit impulses

themselves already co-ordinated.

Moreover, we must remember that what is observed in ataxy is by no means
an entire absence of co-ordination, such as wouldoccur if the volitional impulses

passed straight down to an individual muscle or to a group of muscles, without

relation to any others. On the contrary, it is probable that the failure is

very often of the slightest possible kind. Scarcely appreciable irregularities

in the force which the muscles severally exert, or even in the intervals of

time at which they are increasingly brought into action, would account for

all the phenomena presented by some well-marked instances of the disease.

No wonder, then, that lesions of the proper motor tracts of the cord do not

cause ataxy. We should rather expect it to be due to some affection just

touching the outskirts of these tracts so as to injure them only very slightly.

A sclerosis commencing in the fasciculi cuneati of the posterior columns
seems to be just such a lesion as might produce this effect.

Again, it is certain that even in the earliest stage of the disease other

parts besides the posterior columns must be involved. In no other way can
one explain many of the so-called prodromata. What is to be said as to the

origin of the atrophy of the optic discs ? Pathologically the morbid change
in them is identical with that which is going on in the cord itself. But why
should it occur in cases of locomotor ataxy, and not in those of diffused

simple myelitis ? And, further, why should amaurosis from this cause often

precede all spinal symptoms by an interval of several years, so that Charcot

actually finds grounds for believing that the majority of the female patients

admitted into the Salpetriere for simple atrophy of the discs become sooner

or later the victims of ataxy ? The affections of the ocular muscles are sup-

posed by Erb to be due to slight lesions of the nerve-roots or of their nuclei

within the medulla oblongata, but he does not attempt to show how it is
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tliat any motor structures are attacked, nor "why the nerves concerned in

moving the eyeballs suffer more than any others. As regards the last point,

indeed, I think I see an explanation in the delicate way in which the
muscles in question are naturally balanced against one another. I have
ali-eady pointed this out at p. 317, and it necessarily renders the slightest

impairment of the power of any one of them at once obvious to both the
physician and the patient. The same degree of paresis elsewhere would be
altogether incapable of recognition, but it is said that an actual paralysis of

the facial muscles, or of those concerned in mastication, has sometimes been
observed.

The joint-affection which is now and then seen among the prodromata
of locomotor ataxy is believed to be generally dependent upon an atrophic

change in the cells of the grey matter of the anterior cornua. Jeffrey and
Westphal are said to have made observations which directly confirmed this

oj)inion.

On the other hand, the boring and flashing pains are doubtless dependent
upon the morbid changes in the fasciculi cuneati of the posterior columns,
or in the nerve-roots immediately adjacent to them, but it seems to be doubful
whether the presence of a high degree of anaesthesia can be accounted for

without the supposition that the posterior comua are also involved. There is

experimental evidence which suggests that a retardation in the transmission

of sensoiy impulses would be especially likely to occur if this were the case

;

and, pathologically, a dark-grey shrunken condition of the posterior cornua
has repeatedly been observed in cases of ataxy.

There is, indeed, abundant proof that in the more advanced stages of

the disease the morbid process may extend in all directions within the sub-

stance of the cord. Changes in the peripheral parts of the lateral columns
were long ago noticed by Gennan observers, and doubtless give rise to the

paralytic symptoms which are so commonly present. Charcot even says

that the nerve-cells of the anterior grey cornua may be destroyed in such a
way as to cause an atrophic change in the corresponding muscles. When
there has been an absolute loss of power in the lower limbs, almost the

whole thickness of the cord may be wasted, tough, grey, and transparent

looking.

The fact that even the prodromata of locomotor ataxy can be accounted

for only on the supposition that changes exist in stnictures far distant from
the posterior columns of the cord, makes it surprising that a definite

boundary line should be traceable between it and other spinal affections. As
in multiple sclerosis (v. infrci) , it seems that the clinical features of the disease

are far more uniform than would a priori have been anticipated by the morbid
anatomist. Charcot, indeed, admits that pains, which he says are precisely

like those that occur in the early stage of ataxy, and which he believes to be
really due to a sclerosis of the lateral columns—may be observed in dis-

seminated sclerosis, in general paralysis, in chronic alcoholism, and even in

simple myelitis and in compression-paraplegia. But this is not going very

far towards the recognition of a secondary locomotor ataxy. And I think

we can now understand how it is that the lesions which give rise to even the

partial form of paraplegia are too coarse and too diffused to be capable of

producing the slight and delicate disturbance of function which seems to be

characteristic of the complaint now under consideration.

Causes.—With regard to the setiology of locomotor ataxy there is still

much uncertainty. In many cases no cause is discoverable. Sometimes it

has followed an attack of fever, acute rheumatism, or pneumonia, sometimes
it has taken the place of paraplegia in sequence of diphtheria, as in cases

recorded by Jaccoud and Erb. Syphilis has been said by some writers to
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give rise to it rather frequently, but this seems to be still a matter of doubt.*

Erb quotes E. Schulze as having ascribed it to injuries, not merely to such as

affect the spine, but even to a fracture of- the thigh, or a fall on the abdomen,

In some cases it appears to be pretty clearly traceable to a severe chill,

as from falling into water, or sleeping on damp ground, to over-fatigue, as in

soldiers after forced marching ; to sexual excesses, or onanism ; to prolonged

mental anxiety or distress
;
perhaps even to excessive indulgence in tobacco.

The various wars of the present century seem to have given rise to numerous
cases of ataxy among those who have been engaged in them ; it is difB.cult

to say exactly how campaigning sets up the affection, but possibly by the

.combined operation of several of the causes already mentioned. The greater

liability of men between the ages of thirty and fifty to these various morbid
influences is doubtless the reason why such persons are especially apt to

suffer from ataxy ; as indeed from several other serious nervous diseases. The
preponderance of males over females is very marked, but the proportion is

variously stated by different observers at 8 to 1 (Erb), 3| to 1 (Cyon), 2f
to 1 (Carre, Schulze). Ataxy very rarely occurs in persons under twenty

years old, or begins in those who have passed the age of fifty. The case of

an old gentleman of eighty is mentioned by Trousseau ; but it is not stated

how long he had been a sufferer. This writer gives some instances in which
there was a marked family neuropathic disposition. One patient had an
Tincle and an aunt insane, a brother ataxic, and a brother hemiplegic ; another

patient was the son of a man who committed suicide, and two of his sons

laboured under certain peculiar nervous affections. Erb, however, says that

he has seen many cases in which no predisposition to nervous diseases could

be traced. Carre has recorded the direct transmission of ataxy by inherit-

ance in a family of which the grandmother, the mother, her seven children,

and eight others of her relations were all attacked. But such instances are

very rare ; and, as we shall presently see, it is possible that they may here-

a,fter be found to constitute an independent malady.
From the account which has been given of the early symptoms of loco-

motor ataxy, it must be evident that its diagnosis at that period of the

disease is often a matter of extreme delicacy. Probably there is scarcely a

case in which the premonitory pains are not for a length of time dismissed

as neuralgic or rheumatic. Every medical man is sure to be consulted at

one time or another for pains in the limbs by patients who are to become
the victims of ataxy. In many cases of this kind a careful investigation will

elicit other indications of it. There may be a slight squint, a contracted

state of the pupils, or a failure of tendon-reflexes ; or the patient may totter

a little when told to walk, or to stand with his feet close together, while

keeping his eyes shut. This last is a most valuable sign when the doubt is

as to the presence of any spinal affection, notwithstanding that it is almost

without significance as between ataxy and other diseases of the cord. If no
corroborative evidence can be discovered, one can only wait before giving an
opinion as to the nature of the case.

When the complaint is fully developed its diagnosis is generally easy.

Pronounced paralytic symptoms, with wasting of muscles, may sometimes
cause one to overlook the prior existence of an ataxy, and to concentrate

one's attention on the lesions in the motor regions of the cord ; but such a
mistake can hardly be deemed very serious. Again, when there is

"multiple sclerosis," and when the posterior columns are also attacked in a

marked way, it may be impossible to assign the case to one affection rather

than to the other. And in a future chapter I shall have to point out that

locomotor ataxy not infrequently occurs in association with "general
paralysis of the insane," in such a way as to have now and then caused

* See on this point ' Trans. Internat. Med. Congr.' 1881, pp. 32-42. Also Dr Gowers
in the ' Lancet,' Jan., 1881.
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considerable confusion in the minds of those who have happened to be more
familiar with one than with the other of these two diseases.

The failure of co-ordination which accompanies disease of the cerebellum

does not seem to be likely to be mistaken for the complaint with which we
.are now concerned. It may generally be distinguished at once by the

absence of other spinal symptoms, and by the presence of headache, giddi-

ness, vomitiag, optic neuritis, epileptiform attacks, and the various other

signs of an encephalic lesion. And, so far as I can gather from the state-

ments which have been published, the so-called cerebellar ataxy is not
attended with the peculiar mode of walking described at p. 463, but merely
with a rolling tumbling gait, exactly that of a drunken man.

It is, however, doubtful whether at the present time the definition of

locomotor ataxy does not include some cases which will hereafter be found
to be distinct. Friedreich has described an hereditary form of the disease

which presents several peculiar features. It has been recognised as yet in

only three families ; in each of them it has attacked in succession several

children of the same parents, in all nine patients, of whom seven were girls.

It has always begun at or near the age of puberty, between the thirteenth

and the eighteenth years. It has been attended with remarkably little dis-

order of sensibility, the prodromal pains in the limbs and the later girdle-

sensation round the body have been absent or very little marked, and there

has been scarcely any anaesthesia or none at all. The upper limbs have dis-

played a loss of co-ordination at an earlier period than usual. A peculiar

form of nystagmus has been present in five cases ; it is especially charac-

terised by occurring only when the patient endeavours to fi.x his eyes upon
an object before him ; the movements are always bilateral, and are compara-

tively slow, being repeated about two or three times in a second. In every

instance there has been a remarkable disorder of speech. The utterance is

described as having been at first slightly lisping (Calloud), then as irregu-

larly interrupted and stammering, and finally as almost unintelligible. It

is altogether unlike the slow, accentuated articulation of a patient suffering

from multiple sclerosis. The duration of these cases has been very long,

in one instance it was more than thirty-two years ; a curious circumstance

is that no fewer than five of the patients died of enteric fever. Sclerosis of

the posterior columns has been found in eveiy case in which a post-mortem

examination has been made. I have at present under observation a typical

example of Friedreich' s ataxy. The patient, a medical man, was first noticed

to be uncertain in his gait when about sixteen years old. He was one day
walking across a plank in a house that was being built when he tottered

;

afterwards he remembers that he had to be careful not to go near the edge

of the path where it was raised above the road. But he came to the hospital

as a student, passed his examinations, went into practice, and took a wife.

At the age of about twenty-five he was obliged to give up his profession on
account of an increasing inability to walk or ride ; he became unable to

write, and his speech became laboured and thick. In 1878, when he was
thirty, he could just walk from one room to another with assistance ; there

was even then but little impairment of sensation in his feet ; when he

moved his lips in speaking, a large namber of the facial muscles were thrown

into action, so that the mouth became drawn outwards into a meaningless

smile ; the words were tolerably distinct, but some syllables were slurred

over and others pronounced too strongly. The nystagmus was very obviou?

when he was told to direct his eyes to either side. He is a member of a

highly neurotic family, and one sister suffers from some form of paralysis,

but whether her case is like his I do not know.
Again, Wilks says that all the female patients, three in number,

whom he has seen with symptoms of ataxy, in each of whom sexual excesses
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or otlier causes of exliaustion had. been in operation, recovered under tonics

and the application of galvanism to tlie spine. He suggests that in such cases

the disorder is functional or a neurosis, and I think that there can be no
doubt of the correctness of this opinion. For when locomotor ataxy is

dependent on sclerosis of the posterior columns, the pi'Ognosis is of a very
grave character. Erb, indeed, says that it is not quite so bad as in cases of
multiple sclerosis or of simple transverse myelitis ; but this means little

more than that the disease advances at a comparatively slow rate, for it very
rarely subsides entirely. As a rule, its duration varies between six and
twelve years, and it may last twenty or thirty years. Some writers have de-
scribed an acute form, and I remember one case which was so diagnosed im
a woman who died in hospital six weeks after admission, and about ten
months from the beginning of her illness. But in this instance there was
softening of the anterior columns in the lumbar region, and it now seems
probable that the marked grey change found in the posterior columns was
only a secondary degeneration. The course of the disease is not always
steadily progressive ; it often becomes quiescent at a certain stage, and
remains so for a very long period. Glenerally it is better in the summer
than in the winter. Sometimes it scarcely seems to shorten the patient's life.

Treatment.—When ataxy is fully developed, it rarely yields to treatment
of any kind. Erb, however, mentions two cases, in each of which almost
complete recovery took place. One patient afterwards held a Government
appointment for several years ; the other, who had been unable to get about
without help, and had had incontinence of urine with cystitis, regained the

power of walking for three or four hours at a time, and that of holding his

water for five or six hours ; he married and he took the command of an
ironclad frigate. The treatment which Erb recommends most strongly

consists in galvanisna applied as a continuous current to the spine. He
' uses a moderate number of cells, for three to six minutes at a time, once
daily. Of 66 cases thus treated, 25 received no benefit, 41 were more or

less improved. In most cases he also galvanises the peripheral nerves.

The medicine which appears to be of most value is the nitrate of silver

;

it often fails entirely, but sometimes does a great deal of good. I have
generally ordered about a quarter of a grain three times a day. Ergot,
belladonna, phosphorus, arsenic, iodide of potassium, bromide of potassium
all seem to be useless. Erb says that it is wrong to prescribe strychnine.

The general management of the patient is of great importance. He must
be carefully protected from cold and damp by flannel underclothing. He
must avoid all bodily and mental exertion. Dr Eadcliffe thinks it advisable

that crutches should be used in the early stages, so as to save the lower
limbs as much as possible. It has been suggested that maintaining absolute

rest in bed might favour the subsidence of the disease, but I do not know
of any positive evidence in favour of this plan.

Locomotor ataxy is among those affections for which persons resort to

the various spas. Almost all writers are agreed that hot baths should be
avoided, Erb says that any temperature above 58"5° F. may be injurious,

and that the patient should bathe only once in two or three days, and
remain in the water not above fifteen or twenty minutes, Nauheim and
Eehme are the places which seem at present to have the highest reputations.

Peat-baths are recommended. But the figures given by Erb appear to show
that the cold-water cure with packings, frictions, and douches, is more service-

able : of 19 patients treated in this way, no fewer than 16 were benefited.

Among the symptoms of ataxy the pains most need relief. Sinapisms,
blisters, liniments of chloroform or belladonna, veratria ointment, opium or

belladonna plasters, may be of some use ; iDut often one cannot avoid

I

frequent injection of morphia.
VOL. I. 30



DISSEMINATED SCLEROSIS

History—Anatomy—Symptoms and course—JEtiology—Diagnosis.

In the great illustrated work of Cruveilhier, published between 1835 and
1842, there are figures taken from four different patients representing the
spinal cord affected with what he termed " grey degeneration," in the form
of patches scattered irregularly through its substance. Afterwards various
writers from time to time referred to similar cases, but it was not until about
the year 1866 that a series of observations were made at the Salpetriere,

from which it results that the disease in question is characterised clinically

by a remarkable and definite group of symptoms, so that it can often be
diagnosed with certainty. In these researches Charcot took the principal

part. The subject was soon taken up in Germany by Leo and others, but
in England it seems to have been altogether neglected until in 1873 Dr Moxon
published a case in the ' Lancet,' and in 1875 a paper containing eight cases

in the ' Gruy's Hospital Eeports.'

Cruveilhier's drawings show that the bulb and the pons are affected as

well as the cord, and the same morbid change has since been found in the
hemispheres. I might therefore with equal justice have placed it among
diseases of the brain ; indeed, several symptoms belong to it as a cerebral

affection. But, on the whole, this appears to be the best place for it. By
French writers this disease is called "Sclerose en plaques disseminees

;"

the Germans term it " multiple Sclerose," " multiple Herd-Sclerose," " In-

selformige Sclerose ;" in this country Dr Moxon proposed the term " Insular
Sclerosis," but that of " Disseminated Sclerosis " seems to be preferable.

As a rule, the morbid change is at once obvious when the nervous
centres are examined in the post-mortem room. Bourneville has, however,
recorded one case in which they appeared to be healthy until the micro-
scope was used. Some writers lave wondered that so remarkable a disease

so long remained unknown, but its slow and hopeless course renders it little

likely to go on to its fatal termination within the wards of ordinary hospi-

tals. I do not find a single case which can be assigned to disseminated
sclerosis in our pathological records between 1854 and 1873.

Histology.—The patches of sclerosis are rounded or elliptical or very
irregular in form. In the cord they come to the surface, and are sometimes
seen through the pia mater. In the brain they scarcely ever penetrate into the
cineritious substance of the cortex, so that they are visible only at the base.

However, in the cord, the pons and the basal ganglia, they show no tendency
to spare the grey matter. They are often scattered in large numbers
throughout the white matter of the hemispheres. The cerebellum seldom
contains many of them. It has been said that they are generally m.ore

numerous in the antero-lateral columns of the cord than in the posterior

columns, but this appears not to be the case, A similar change may be
present in the olfactory bulbs and in the roots of the various cranial and
spinal nerves. In the peripheral trunks it has not yet been recognised. Dr
Moxon found the brachial plexus in one case normal on each side.
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The patches generally feel hard, but recent ones are said to be softer

than the rest. These are also of a deeper grey tint, whereas the older

ones are yellowish grey and less translucent. They become slightly pinkish
when exposed to the air. They may either project slightly above the cut
surface, or lie at the same level, or be slightly depressed. They vary from
a microscopic minuteness up to the size of a hazel, or more. Histologically

they present the aj)pearances described at p. 382 as belonging to chronic
myelitis generally. Charcot says that there are fewer corpora amylacea,
and that a distinction is afforded by the way in which naked axis-cylinders

persist even when the neuroglia has become highly fibrillated, but the last

j)oint is contested by Erb. It is to be observed that in thin sections the
affected parts are found not to be sharply defined at their edges as they
appear to the naked eye ; on the contrary, the sclerosis fades off very
gradually into the healthy tissue. Dr Moxon remarks that granule-cells

are more numerous at the circumference of the patches, and in the apparently
normal brain substance beyond, than towards their centres.

Symptoms.—That the cUnical features of dissemina.ted sclerosis should
vary in different cases is no more than we should expect from the irregular

distribution of the patches, which would account for the utmost possible

irregularity in the symptoms. Charcot, indeed, speaks of it as, par excel-

lence, polymorphous. He and other French writers describe, in addition to

the "cerebro-spinal" form of the disease, separate "spinal" and " cerebral"

forms, but it is admitted that such distinctions are scarcely ever needed at

the bedside, and, as a matter of fact, the symptoms present a degree of

uniformity which seems to me to be very remarkable. The only writer, so

far as I know, who attempts an explanation of it is Dr Moxon, and he
regards it as "a constant average result of the numerous points of disease."

But although this might account for the production of any common sym-
ptom—such as some diffused form of paralysis—I cannot see how it meets
the present difficulty, for the affection is characterised by certain definite

phenomena which are peculiar to it and belong to no other complaint, and
surely must in some way depend on a localisation of the morbid change in

particular areas within the nervous centres. I have already remarked that
in being thus attended with symptoms more special than could a priori have
been anticipated by the morbid anatomist, it resembles locomotor ataxy,

although with a certain difference.

Chief among these symptoms is a sort of tremor, which until recently was
confounded with paralysis agitans. There are, in fact, records of two cases

diagnosed as examples of that affection by Skoda and by Hasse respectively, in

which patches of sclerosis in the nervous centres were discovered after death.

Careful observation, however, has shown that in paralysis agitans the
trembling movement is less extensive, more regular, more rhythmical, more
slow than in disseminated sclerosis. In the latter disease, when the hand
is raised the oscillations increase in amplitude as it gets further from the
side, until they greatly embarrass and disturb the patient. If he is asked
to carry a cup to his lips it becomes more and more violently shaken until

at last it is dashed against the teeth, so as perhaps to spill its contents. In
slight movements the tremor is not so marked ; the handwriting, although
shaky, long remains legible. Still more important is the fact that there is

no agitation of the muscles as long as they are at rest and supported. When
the patient is lying in bed one could not tell that anything is the matter,
but as soon as he is asked to sit up, the arms, and then the head and the neck,

begin to oscillate backwards and forwards. When he is resting in a chair

the arms are quiet, but the head may still continue to show a slight tremu-
lous movement. If he attempts to get on his feet the whole trunk and all

the limbs become violently shaken, so that in severe cases standing is out
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of the question. Mental emotion or excitement aggravates tlie tremor con-

siderably. According to Erb there are some cases in which, it continues

even when the patient is lying stUl, but this is altogether exceptional.

Charcot has suggested that this remarkable symptom depends upon the

persistence of naked axis-cylinders in the parts affected with the sclerosis.

He conceives that the transmission of volitional impulses may become inter-

rupted and, as it were, jerking ; but such a view appears btit little likely to

be correct. Adenstine is disposed to think that the tremor depends in

some way upon the presence of patches in the pons and still higher in the-

motor tracts, and Erb says that an analysis of twenty-two recent cases tends
to support this notion.

Ajiother indication of diminished sclerosis is a peculiar affection of the

speech. The pronunciation is slow, accented, laboured, as if the utterance

of each syllable was a great effort. And yet it is not distinct ; Charcot says

that the letters l, p, g, are especially apt to be slurred over ; sometimes, but
rarely, two or three syllables are run together. German writers describe

the articulation as " scandu'end" or scanning. In advanced stages it may
be quite unintelligible. Erb further remarks that the voice is pitched in a
monotone ; or, as in one case that came under his obsei'vation, that there

may be a rhythmical alternation of notes at a definite musical interval.

Leube found with the laryngoscope that the vocal cords, although capable

of closing the glottis, were yet apt to relax, and liable to changes of

tension.

Thirdly, nystagmus is commonly present. It, however, differs somewhat
from the ceaseless oscillation of the eyeballs with which ophthalmic surgeons
are familiar. As Dr Moxon has pointed out, it is absent so long as the eyes

are at rest, showing itself only when they are directed upon one object. In
other words, it is identical with the affection which is observed in Fried-

reich's hereditary ataxy (seep. 464), indeed, has already been suggested both
by him and by Erb, but both Friedreich and Erb have, indeed, already

suggested that this is probably the case ; but rather as a matter of specula-

tion than as the result of direct observation.

In addition to these symptoms there are others which belong to dis-

seminated sclerosis in common with other diseases. Subjective sensations

of numbness and other parsesthesise are not uncommon ; an actual anaesthesia,

or impairment of tactile sensibility can seldom be made out. The reflex

susceptibility is generally normal, but sometimes it is much exalted. The
gait at an early stage is often spastic in character. Afterwards there is

a marked tendency for the lower limbs to become rigidly extended and
adducted; this condition being at first transitory, but afterwards per-

manent. Dr Moxon mentions that one of his patients was obliged to sit in

an armchair, so that when her legs stiffened she could hold on and save

herself from sliding down on to the floor. Such early contractions are painless,

but at a later period a painful flexion of the limbs is not infrequent. The
characteristic symptoms of locomotor ataxy are now and then present in dis-

seminated sclerosis ; this is generally supposed to depend upon the exist-

ence of patches in the posterior columns of the cord. After a time complete-

paraplegia develops itself. The functions of the pelvic organs are at first but
little interfered with. The urine may sometimes escape when the patient

turns in bed or coughs ; or there may be slight retention. Constipation is

often complained of. Dr Moxon refers this in part to weakness of the

abdominal muscles. The sexual organs retain their powers.
A transient diplopia is not infrequent at an early stage of the disease.

Among other cephalic symptoms amblyopia often occurs, with narrowing
of the field of vision and achromatopsy. Charcot insists on the fact that the

impairment of sight rarely goes on to complete amaurosis, even when the-
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optic nerves have been found sclerosed in their whole thickness ; he refers this

to the persistence of naked axis-cylinders in the midst of the diseased tissues.

The optic discs are generally normal unless there is total blindness ; in the

latter case they have sometimes been found in a state of white atrophy.

Headache, giddiness, and sleeplessness are not uncommonly present. The
spirits are often depressed, and the memory and intelligence may be impaired.
The patient often shows a tendency to burst into uncontrollable laughter,

or to shed tears without any cause. Charcot insists on a peculiar facies;
the expression is, he says, vague, uncertain ; the lips droop and are half

opened ; the features have an air of dulness, even of stupidity. Sometimes
there is an actual insanity. Charcot mentions two patients who exhibited
the delire des grandetirs supposed to be characteristic of general paralysis

;

in others there has been melancholia, with refusal of food. A curious
feature, which is observed in about one fifth of the cases of disseminated,
sclerosis, is the occurrence of attacks of stupor, followed by transitory

hemiplegia. They are attended with flushing of the face, a rapid pulse, and
a temperature raised to 104° or even 106°. The coma lasts for a day or

two, and then passes off into sleep. Sometimes, however, a seizure of this

kind is directly fatal ; one of Dr Moxon's patients died so, in about twenty-
four hours. Such an attack is said always to lead to an aggravation of the
general symptoms of the disease, even when it is recovered fyom ; in a case
recorded by Leo severe " apoplectiform" fits occurred. It appears doubtful
whether epileptiform seizures have hitherto been observed in disseminated
sclerosis.

Lastly, in some exceptional cases atrophy of muscles is observed, affecting

the upper or the lower limbs, the face, or the trunk. At the same time
their electrical excitability, which ordinarily remains normal, may be lowered

;

the natural reaction is doubtless replaced by the " reaction of degeneration."

Charcot says that the characteristic symptoms of bulbar paralysis some-
times show themselves, and dysphagia or paroxysmal dyspnoea may then be
the immediate cause of death.

Course and prognosis.—As a rule the course of disseminated sclerosis is

slowly but irregularly progressive. Remissions in the symptoms may occur
spontaneously or under treatment. Very few remedies have been found of any
service. Charcot says that the administration of strychnia or of the nitrate of
silver has sometimes influenced the tremor and the weakness of the lower limbs
very favourably, but only for a time. Some observers have seen transitory

benefit result from the cold-water cure, from galvanism, or from the subcu-
taneous injection of arsenic. The average duration of the disease is said to

be from five to ten years, the most rapidly fatal termination being in one
year from the commencement, while the latest has been at the end of seven-
teen years. Something, however, depends upon the nature of the symptoms.
Charcot says that cases in which " spinal " symptoms are alone present may
go on for twenty years or longer. If death does not occur in one of the
ways already mentioned, it is generally by the supervention of some inter-

current disease, such as pneumonia, pleurisy, dysentery, oedema of the glottis,

or (above all) phthisis.

Mtiology.—With regard to the causes of disseminated sclerosis very little

is as yet known. It appears to be equally frequent in either sex, although
Charcot found twenty-five females to nine males among thirty-four cases
which he collected. The age at which it most frequently develops itself is

said to be between twenty and twenty-five years, but it has been several times
observed at puberty, and a few instances of its occurrence in childhood have
been recorded. It has not hitherto been known to begin in persons over forty
or forty-five years old. Now and then it has appeared to be hereditary or has
.occurred in two individuals born from the same parents. A chill, or a tall,
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or some emotional excitement has sometimes appeared to give rise to it^

Bauwinkel observed a case in which the patient was said to have fallen into^

water, and then to have allowed his clothes to dry upon him, three days^

before the first symptoms showed themselves. Charcot cites instances in

which the disease began during convalescence from typhoid fever, cholera,.

or smallpox.

It must not be supposed that the diagnosis of disseminated sclerosis is

invariably, or even generally, a very easy matter. Charcot says that

trembling movements precisely like those which are present in that disease

may occur not only in mercurial poisoning (when the history will in most
cases remove all doubt), but also when the lesion is a " chronic cervical

meningitis with cortical sclerosis," and even where it is a "primary or

consecutive sclerosis of the lateral columns." The presence or absence of

the other characteristic symptoms must guide the observer to a decision so

far as these affections are concerned. But, again, great caution is required

in women to avoid mistaking hysteria for disseminated sclerosis. DrMoxon
tells me that he has seen several patients about whom he has for a time

been in doubt, but who have before long completely recovered. Moreover,

the tremor may be absent, so that the case may appear to be an example of

some common spinal affection. Charcot accounts for this by supposing

that the symptom in question was present at an earlier period ; but Erb
refers to several cases in which it is said to have been wanting throughout

the whole course of the disease. Thus he cites "Westphal and Killian as

having recorded instances in which the only symptoms were dementia and
a more or less diffused paralysis with contractions of the limbs.

The proffnosis of disseminated sclerosis is hopeless. Its progress is

counted by years ; but though very slow, it is very sure, and occasionally

ends suddenly in apoplexy.

No efficient treatment has been suggested.
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The brain differs from the spinal cord in its pathology in two important
respects. On the one hand, its lateral halves, instead of being closely united
and bound up so as to form a slender column within the firm sheath of the
pia mater, are to a great extent isolated from one another, and are expanded
each into a large independent mass. On the other hand, its arteries,

instead of penetrating its substance as fine twigs which pass to both sides

indifferently, are great trunks, with well-defined areas of distribution.

Consequently, a large group of cerebral affections depend directly upon
disease of the arteries of the brain, or upon an interruption of the supply of
blood through some of these vessels. And in these very affections the
symptoms are in a marked degree unilateral, any paralysis, or spasm, or
loss of sensation in the body or limbs being confined to parts on one side

of the mesial line. Hemiplegia,—or loss of power in one arm and the
corresponding leg,— is, in fact, generally present in such cases, unless,

indeed, the lesion is so severe as to be attended with a rapid annihilation of
all the chief functions of both sides of the brain,—a condition which has
long been known as apoplexy. Thus the affections in question contrast
broadly in their features with those to which the cord is liable, and which
(as we have seen) are commonly slow in endangering the vital processes,

and are attended with a paraplegic form of paralysis. The boundary line

is not, indeed, fixed at the foramen magnum ; for the medulla oblongata
and the pons,—which the physiologist recognises as continuations upwards
of the spinal axis,—are subject to at least one of its diseases, that which I
have already described under the name of bulbar paralysis. But the pons
is also apt to be the seat of lesions due to changes in its arteries, and
constituting a very fatal form of apoplexy. In fact, one may say that this
part of the encephalon refuses to recognise the boundary-line that separates
the affections of the brain from those of the spinal cord. The paralyses
which have their seat in it are not necessarily unilateral, but its pathology
is to a great extent dominated by that of its blood-vessels, exactly as is the
case with the higher cerebral centres.

To avoid the necessity of going over the same ground more than once, I
shall first give an account of the several lesions and of their respective causes
and anatomical effects. Then I shall proceed to discuss the symptoms to
which they may give rise ; and finally, I shall endeavour to point out how
we can diagnose one of them from the others, as well as how they are to be
distinguished from affections of a different nature.
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The lesions themselves fall into two groups : (1) Those ia which there

is simply an arrest of the flow of blood through one or more of the cerebral

arteries, and (2) those in which an artery is ruptured, allowing the blood to

escape into the brain or beneath its membranes. The former group includes

chiefly embolism, thrombosis, and syphilitic disease of the cerebral arteries
;

the latter is made up of the various forms of cerebral hcsmorrhage.

I. Arrest of blood-supply through the cerebral arteries.—This may occur in

various ways, which require to be sejDarately considered.

The obstruction may arise outside the cranial cavity. I have already

alluded to a case of Sir William G-ull's, in which arteritis deformans of

the arch of the aorta led to complete obliteration of the innominate and
left carotid arteries at their origins, so that the left subclavian artery alone

was left to carry on the cu'culation in the brain. The patient, a woman,
aged forty-one, died paralysed and insensible ; and certain parts of the

cerebral centres were found to be in a state of softening. Some years ago,

a woman affected with carotid aneurysm was admitted into Gruy's Hospital,

who had nearly a year before been attacked with hemiplegia and loss of speech.

Mr Durham performed the operation of hgaturing the common carotid artery,

whereupon she regained to some extent the power of speaking. However, she

died soon afterwards, and I made an autopsy and found that the aneurysmal
sac extended upwards by the side of the internal carotid artery, and pressed

upon it so that until the tension was lowered by ligature of the vessel below,

the blood which reached the internal carotid from collateral sources had
been unable to pass through it. Much more commonly, it is after ligature

or compression of the carotid arteiy that hemiplegia sets in. I have notes

of five cases of this kind. In most of them the paralysis was the direct

result of the operation ; but in one instance it did not occur until three

days aftei-wards, the patient becoming suddenly hemiplegic while the dres-

sings were being changed. The suggestion has been thrown out that ia

those cases in which cerebral symiDtoms manifest themselves under such
circumstances the communicating arteries which make up the circle of Willis

may perhaps be abnormally small ; but I am not aware that this has been
demonstrated anatomically.

Embolism.—In the immense majority of cases the cause of axrested cir-

culation in the cerebral arteries lies within the skull ; and it is generally the

presence of an embolism,—a clot derived from some distant source, and
washed into the vessel by the force of the blood-stream. Most frequently, the

starting-point of the morbid process is some disease of the valves in the left

side of the heart ; the patient perhaps has ulcerative endocarditis, or there

may be simple vegetations on either the mitral or the aortic valves. In one

case, in which I made an inspection in 1877, a rough friable mass of cal-

careous deposit was exposed upon the surface of the mitral valve, the lining

membrane of the heart having undergone erosion, and a fragment of the

same material was found wedged in one of the Sylvian arteries.

Sometimes stenosis of the mitral orifice is present, without any projec-

tions from its surface ; the clot is then derived from the left auricle, which
perhaps contains numerous other thrombi in the recesses between the fleshy

columns of its appendix, or the formation of ante-mortem coagula in the

heart's chambers may be independent of any valvular affection. In very

rare instances the piimary lesion is in the aoria itself.
^

We have had at Gruy's Hospital two such cases ; in one there was a patch
of softening thrombus which adhered to a diseased part of the wall of

lihe great artery ; in the other ulceration existed. Altogether, I find in the
records of post-mortem examinations for the last twenty-three years, forty-

seven cases in which there was reason to believe that embolism of one of the
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cerebral arteries had occurred. It is true that in a very large number of them
(twenty-one) no clot was discovered in any of the vessels at the autopsy, the
interpretation of the cerebral symptoms as due to this cause being based
upon their occurrence in persons who had disease of the cardiac valves and
upon the presence of such changes in the bi-ain as are known to result from
it. All writers admit that anatomical proof of plugging of the arteries is

wanting in some fatal cases, especially when life has been prolonged for a
-considerable period. They suppose that the clot has in the meantime
undergone absorption. That this may be the case is likely enough, but I
would suggest that another possible explanation is that the spot at which,
ithe embolism was impacted may have been the bifurcation of the carotid

;artery in the neck, or one of its bends within the petrous bone or in the
cavernous sinus ; or, possibly, even where a vertebral artery is winding
round the arch of the atlas,—parts which, I believe, have generally escaped
examination. The vessel into which the clot passes is, however, almost
always one of the Sylvian arteries. I have notes of twenty-three cases in

which embolism of these vessels was found at the autopsy, as against
three cases in which its seat was the vertebral artery. The fact that embola
entering the carotid are almost always carried into the Sylvian branch is

doubtless attributable to the circumstance that its course is more in a line

with the trunk than that of the two other branches. Writers have stated
that the left Sylvian artery is much more apt to be plugged than the right
one, and an explanation for this supposed fact has been found in the differ-

ence of the angles at which the innominate artery and the left carotid artery
respectively leave the aorta. But it is not confirmed by the observations
which have been made at Guy's Hospital, for among twenty-one cases of
embolism limited to the Sylvian artery of one side I find that there were
eleveri in which the left one was affected, and ten in which the clot entered
the right artery, a difference too slight to be noticed. I am inclined to
think that error has arisen from the statistical collection of miscellaneous
cases from Journals and Transactions; the interest attaching to aphasia—

a

frequent result of embolism on the left side—must have often led to the
publication of cases in which that symptom was present, whereas those in

which it did not occur have been left unrecorded.
Another point in regard to which my cases are opposed to the statements

of certain writers is as to the age at which cerebral embolism is most apt to

occur. They speak of it as most frequent in very young adults ; but I find that
at the same hospital the largest number—12 cases—have occurred between
the ages of thirty-one and forty years, as compared with 10 between twenty-
one and thirty, 9 between forty-one and fifty, 8 between fifty-one and sixty,

S between eleven and twenty, and 1 above the age of sixty. There have
been rather more males than females among the patients ; but this was
probably accidental.

Thrombosis of the cerebral arteries,—the formation of clots in situ,

independently of any extraneous source,—is far less frequent than embolism.
Nothaagel says that it is generally secondary to disease of the arterial wall,

either atheroma, or thickening with calcification. Sometimes it seems to be
a direct result of feebleness of the heart's action. He is inclined to think
that the vertebral arteries are more liable to be affected in this way than
the carotids; and this accords with our experience at Guy's, where there

liave been three or four cases of thrombosis of the basilar artery or of the
posterior cerebrals, but (so far as I know) only one case of a similar affection

limited to the middle or anterior cerebrals. In one remarkable instance,

however, both the carotid arteries, the middle cerebrals, the anterior cere-

brals, and (it is said) the " posterior cerebellar " arteries, were all obstructed
by adherent clots. The patient was a man aged thirty-five ; and our other
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cases have been in persons aged tliirty, thirty-five, forty-eight, and forty-

nine years respectively. It would therefore appear doubtful whether Noth-
nagel is justified in saying that thrombosis, as a rule, occurs at a more
advanced period of life than embolism.

SypMUtic disease of the cerebral arteries has only recently become
known to pathologists ; but it is already seen to be one of the most impor-
tant effects of the lues venerea, although I doubt whether its full clinical

significance has as yet ever been fully recognised. The first monograph
devoted to it is that written by Heubner, of Leipzig, which appeared in
1874. He assigns to a Danish writer, Steinburg, the credit of having first

attributed to an affection of the blood-vessels many of the cerebral symptoms
which arise as a result of syphilitic infection; and to Wilks that of
having suggested that the change in the arterial coats is one of a special
kind, and different from the ordinary atheromatous affection with which it

had been confounded. Its histological characters have been determined by
Heubner himself. He finds that it begins between the endothelium and the
fenestrated membrane. Here a number of cells accumulate, which form a
mass that encroaches on the calibre of the vessel. In one instance the
fenestrated membrane was in part destroyed, the growth penetrating into
the muscular coat. He sjDeaks of this as exceptional ; but we have at Guy's
had two cases in which an affection that seemed evidently to have begun in
the vertebral artery passed right through the walls of the vessel into the
substance of the pons Varolii. Heubner himself points out that with the
arterial affection there is often associated a gummatous growth in the loose
tissue of the pia mater at the base of the brain ; but he regards this as

independent. The cells in the intima of the artery presently undergo
development, the inner run into spindle cells arranged transversely, the
outer into interlacing stellate cells. Heubner compares this process with
the formation of a new wall to the vessel, in support of which view he
states that a new fenestrated membrane may actually be generated
immediately beneath the endothelium. The new tissue becomes vascular,
and this perhaps saves it from undergoing retrograde changes. At any rate

it has hitherto been constantly found greyish white and semi-translucent, so
that Heubner confirms the statement, which was originally made by Dr
AUbutt, that it has scarcely any tendency to caseate, differing in this

respect from syphilitic affections of all other parts. I am disposed to

think, however, that this may partly depend upon the fact that syphUitic

disease of the cerebral arteries has hitherto been observed only in the
large vessels at the base of the brain. One can hardly doubt that it

must also occur in the smaller branches, where its effects would be less

serious, so that it would be less likely to be seen in an early stage at a post-

mortem examination. As the channel of the artery becomes narrowed the
blood often coagulates in its interior, and thus the circulation through it is

arrested. Heubner expresses doubts as to whether the growth ever by itself

leads to complete obliteration, independently of thrombosis. Ultimately a
process of cicatrisation may take place, the cells developing into connective
tissue, and the vessel undergoing conversion into a fibrous cord.

When a single vessel has been affected with syphihtic disease it has
much more frequently been the carotid artery, or one of its branches, than
the basilar ; the proportion given by Heubner being as twelve to one. But
in most instances several arteries become diseased simultaneously. In one*
of Heubner' s cases the circulation at the base was interrupted at four
distinct points ; the left vertebral artery was obliterated, and so were also
the basilar, the left middle cerebral, and the origin of the right anterior
cerebral arteries. Still there is always a marked difference between the
syphilitic affection and atheroma ; the latter is commonly diffused pretty
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uniformly over all the trunks in the immediate neighbourhood of the circle

of Willis ; moreover it tends to dilate the affected vessels, and to render
them tortuous, rather than to narrow and occlude them.

As might be expected, it is generally at an advanced stage of syphilis

that the cerebral arteries become affected. Among the cases collected by
Heubner the oldest patient was fifty-one years old, the youngest twenty-
two; and the numbers were pretty evenly distributed over the three
decennial periods between twenty and fifty years of age. It is to be noted,

however, that in all his cases, with scarcely an exception, there was a
definite history of venereal infection. Now, syphilitic disease of the-

arteries of the brain is unlike every other remote effect of syphilis, if it is

not apt to occur in persons who are ignorant of having the poison in their

systems, and who are free from eruptions, nodes, and other obvious signs of

its influence. At Guy's Hospital, since the first case recorded by Wilks
in 1863, we have had in the post-mortem room five other well-marked
instances of the affection, besides eight or ten of a more doubtful character.

In comparatively few of them was there a clinical history of syphilis, the
proof of their origin depending rather upon the presence of other internal

syphilitic lesions, such as gummata in the liver or testes, lardaceous disease

of the organs, &c.

Uffects of obstrtiction of cerebral arteries.—The state of the brain-sub-
stance, in cases in which there has been arrest of the circulation in one or

more of the cerebral arteries, corresponds fairly well with what might have
been expected from our knowledge of the effects of interference with the
arterial blood-supply to other tissues. In general it may be said that the
affected parts are softened ; and I may remark that the various affections

that I am now describing include perhaps the majority of those cases which
by the pathologists of the last generation were classified as examples of
" softening of the brain." The anatomical relations of the vessel which
happens to be obstructed of course determine the regional distribution and
extent of the morbid change ; and upon this, in its turn, depends the
nature of the symptoms. In regard to the Sylvian artery, we shall hereafter

find that the whole clinical aspect of a case differs, according as this vessel is

plugged at its origin, or a little further on in its course.

Thus it is of great importance to the physician to be acquainted with
certain investigations as to the exact mode of distribution of the cerebral

arteries, recently worked out by two independent observers, Duret in France,
and Heubner in Germany. As they point out, the small arteries that alone

enter the tissue of the brain form two separate systems, which may be
distinguished as those of the cortex and those of the central ganglia
respectively. These systems are altogether independent of one another.

No anastomoses take place between them ; the zone at which they meet
within the cerebral substance is situated about an inch and a half below the

convolutions. Now, the " central " arteries arise directly from the trunks
forming the circle of Willis ; they are entirely unprovided with anastomoses.

But the " cortical " arteries spring from a network in the pia mater, in

which it is said that tolerable free communications exist between the dif-

ferent tertiary branches of the same trunk, and even (in some individuals)

between the branches of different trunks. Let us now apply these facts to-

elucidate the effects of obstruction of the Sylvian artery at different points^

That artery, close to its origin, gives off a number of small "central"'
twigs, which supply the whole corpus striatum (except the inner end of the
caudate nucleus), and also the anterior part of the optic thalamus. It

then divides into four terminal branches, of which one is distributed to the
third frontal convolution, while the other three pass to the second frontal,

the two central, the three parietal, and the three temporal convolutions (I
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may note that the statements of Duret and Heubner are not precisely the

same with regard to their exact destination). Thus, when the middle
cerebral artery is obliterated beyond the point at which its " central " off-

shoots arise, the superficial parts of the brain are the only ones to suffer.

And since the subdivisions of the vessel in the pia mater anastomose with
those of the anterior and posterior arteries, it is not certain that any soften-

ing will result. There may be merely a temporary interference with the

circulation in the area to which the Sylvian branches are distributed ; or a
limited part of this area towards its centre may be permanently deprived of

its blood supply ; or, lastly, almost the whole of the convoltitions enumerated
above may undergo destruction. Thus Charcot has recorded an instance in

which an enormous superficial patch of softening involved the ascending
frontal and the ascending parietal convolutions, as well as those of the
insula, the central ganglia remaining healthy. The differences in the result

in different individuals depends partly upon variations in the extent to

which the vessels communicate with one another, partly upon whether the
plugging takes place suddenly or gradually. It is of course quite possible

for a single one of the four terminal branches, such as that to the third

frontal convolution, to undergo obstruction apart from the rest. On the
other hand, when the seat of the lesion is at the spot where the Sylvian
artery arises from the internal carotid, the central ganglia are concerned.

And in their case softening is almost inevitable, because their arteries have
no anastomoses ; it is only when the closure of the vessel takes place very
slowly, as the result of chronic disease of its coats, that collateral channels
sometimes seem to develop themselves, so that the blood supply is main-
tained. It is important to notice that when the main channel of the Sylvian
artery is obliterated extensive morbid changes in the corpus striatum and
thalamus are not at all unlikely to occur in a case in which the convolutions
entirely escape.

The appearances presented by the affected parts of the brain vary con-
siderably under different conditions. When the patient dies rapidly, the
cerebral substance may look perfectly healthy. This was the case, for

example, in a man who was attacked with hemiplegia twenty-six hours after

ligature of the internal carotid artery, and who lived only fifty-seven hours
afterwards. And I have already observed that where closure of an artery

takes place gradually, the regions of the brain that are deprived of their

normal blood supply often fail to suffer as much as might be expected.

Thus Heubner remarks that in the syphilitic affection of the cerebral

arteries the nutrition of the cortex is seldom seriously interfered with unless,

out of the six main trunks that arise from the circle of Willis, two adjacent
ones are completely obstructed. In the case already referred to, in which
the circulation at the base of the brain was interrupted at four distinct

points, there was no softening at all, although one Sylvian artery was
obliterated.

When arrest of the flow of blood through a cerebral artery takes place

gradually,—as in thrombosis and in syphilitic disease,—I believe that the
morbid changes in the brain, if any occur, always take the form of softening.

The affected parts are sometimes actually dif&uent, being represented by a
milky liquid, which occupies an ill-defined cavity, containing some loose
shreds of connective tissue, and perhaps roofed in by the pia mater or by
the ependyma of the lateral ventricle. A very intermediate degree of con-»
sistence may occur, up to a point at which one can hardly perceive any
difference from the healthy substance around, until one allows a gentle
stream of water to play over the diseased surface, when it soon becomes
ragged and assumes a wormeaten appearance. The colour of softened
•parts of the brain is very vai-iable,—it may be white, or yellow, or even
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brownish. Writers have been accustomed to describe separate varieties of

the affection according to colour. But (except in the case of " red soften-

ing," which will be described hereafter) I think it is of great importance to

ignore such distinctions, for they have no real existence, and they have

already led to great confusion. As a matter of fact, the condition now"

under discussion is that which most English pathologists call " white soften-

ing," but by Eindfleisch it is named " yellow softening ;
" and each of these

two epithets is susceptible of an entirely different application; for the

German writer uses the terni " white softening " for a morbid appearance

in the central parts of the brain in cases of hydrocephalus, and we have

been accustomed to designate as " yellow softening " the cedematous state

of the cerebral substance that is so often found in the neighbourhood of

tumours.
The differences in colour in different cases of softening of the brain,,

indeed, depend simply upon the presence of extravasated blood in greater

or less quantity, or upon its entire absence. The blood undergoes disinte-

gration with the tissue-elements among which it lies, and under the micro-

scope it is early recognised in the form of yellow or red granules, or of

hsematoidin crystals. This instrument also reveals in softened brain-sub-

stance " compound granule-masses," or " corpuscles of Gluge," often in

large numbers. These mulberry-like aggregations of minute granules of fat

have already been mentioned as occurring in certain affections of the spinal

cord, and indeed they are found in many degenerating tissues. In the brain,

however, it is still uncertain how they are formed, for Huguenin, in a paper

on the subject, admits no less than seven sources for them, namely, the

nuclei of the neuroglia, the cells which make up the walls of the capillaries,

those of the " adventitia " of the arteries, the nuclei of the smooth muscular

fibres of the vessels, those of the perivascular lymph-spaces, the Spindeln der

Cortex, and very probably the ganglion-cells of the cortex.

Again, in embolism, or after ligature of the carotid artery, softening is,-

as a rule, the only change presented by the parts of the brain deprived of

their blood supply ; but these affections have certain peculiarities that seem

to modify the appearances which are met with in some cases. One thing is

that the obliteration of the artery takes place suddenly. Even after liga-

ture of the carotid artery the corresponding cerebral hemisphere is now and
then found in a condition of vascular turgescence, precisely like the early

stage of an infarctus. Thus in one case in which I was present at an

autopsy made by Dr Wilks, all the vessels on the affected side of the brain
•—including the veins as far as the longitudinal sinus—were distended

and filled with coagula, and the substance of the organ, which was pulpy,

was of a dark red colour. So, again, in those cases of embolism that

have occurred at Guy's Hospital, a condition of "red softening" is

described as having been present, and in two other cases tough yellow

masses were found which exactly resembled the wedge-shaped patches that

are so common in the spleen and the kidney. " Eed softening," indeed,

is a change of which the significance is doubtful. It may be an ordi-

nary softening, in which minute extravasations of blood have taken

place in unusual numbers ; or perhaps it may simply be an early stage of

" white " or " yellow softening "—the reason for its not having hitherto been

seen in cases of thrombosis or syphilis being that in these diseases death

does not take place soon enough. But, on the other hand, it may be a local

cerebritis, such as I shall have to describe in a future chapter. Now, it is

well known that an embolism often sets up inflammatory processes in the

parts around the vessel in which it becomes lodged, and which consequently

is found embedded in a mass of inflammatory thickening ; and I have notes

of one case in which a general meningitis was present, there being at the
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^ame time suppurating infarctus in the spleen and kidneys. Again, the

coats of the artery itself often become softened, and yield immediately

"below the seat of obstruction, so that an aneurysm is formed. At least four

examples of this have been observed at Guy's Hospital within the last few
jears; in one of them Dr Groodhart found an aneurysm on the Sylvian

artery on each side. It was not indeed proved in every instance that

plugging had occurred, but all the patients had disease of the cardiac valves,

and I have already remarked at p. 473. that the pathological evidence of

embolism sometimes fails us. Death was in most cases due to rupture of the

aneurysm, blood being extravasated in considerable quantity into the pia

mater as well as into the substance of the corpus striatum, and even

reaching the lateral ventricle. But, in addition, cerebral haemorrhage has

been the cause of death fof seven other persons who were affected with
ulcerative endocarditis or had vegetations on their mitral or aortic valves

;

in all probability an aneurysm, itself the result of embolism, was present

in these cases likewise, although it escaped notice at the autopsy. Sir

William Gull long ago suggested that it was chiefly in young subjects that

intracranial aneurysm should be suspected as a cause of cerebral hgemor-

rhage ; and Dr Church, in tabulating a series of cases of this kind, confined

his attention to individuals under twenty years of age. But I may note that

among nine cases which have occurred at Guy's Hospital, and in which the

ages of the patients were known, seven only were between fourteen and
twenty-six, one patient being thirty-four and another fifty years old, I have

already stated that embolism itself is by no means so strictly limited to an
early period of life as has been generally supposed.

ll. Cerebral hcemorrJiage.—As a rule, however, effusion of blood into the

substance of the brain takes place altogether independently of embolism,

and as the result of an entirely different morbid process. Since the days of

Morgagni it has been known that cerebral haemorrhage is far more apt to

occur in or near one of the corpora striata than in any other part of the

brain. But within the last few years certain anatomical facts have been

made out, which have not only led to a more exact determination of its seat

than had before been possible, but have also gone far towards explaining

why this spot should be so generally selected for the rupture of an artery.

Outside each lenticular nucleus there is a mass of white substance, which it

is now the fashion to call the " external capsule." In ordinary sections the

continuity of the two structures seems to be as close as between any other

portions of the cerebral mass which hapj)en to differ in their colour. But
when a brain is hardened it is found that they can be separated from one

another with very great ease, and apparently, although not really, without

any nervous fibres being torn through. Thus the connection between them
must be somewhat imperfect. ISTow, the central branches of the Sylvian

artery, which supply the corpus striatum, run upwards for some distance

outside the lenticular nucleus before penetrating into its interior. Even on
mechanical grounds, we can see why those vessels should be more liable to

laceration than those of the hemispheres generally. They are much larger

than the nutrient arteries of the cortex, they have no anastomosis with one

another, and they arise directly from a large trunk, which may almost be
said to come in a straight line from the heart. Indeed, Watson long ago
pointed out that when injections are forced into the cerebral arteries

of the dead body it is esj)ecially in the corpora striata that the vessels

are apt to give way, and the wax or other material to be extravasated.

Charcot goes so far as to speak of one particularly large branch as " the

artery of cerebral haemorrhage." It is true that, as we shall presently see,

the rupture of any artery in the brain is always preceded by the occurrence
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of morbid changes in its walls, but I do not know that this fact deprives

of their significance the considerations to which I have just alluded. The
blood begins by making for itself a space between the lenticular nucleus

and the external capsule. At first it forms a thin layer, but as it increases

in quantity it gradually becomes a rounded mass. It now flattens out the

convolutions of the island of Eeil, which lie below and to the outer side of

it, it pushes inwards the corpus striatum, and also the thalamus opticus, if
,

it extends far enough backwards. When it accumulates slowly, it may
press upon the parts around, so as to form a smooth-walled cavity for its

reception. But more frequently it tears up irregularly the white matter of

the hemisphere and the outer part of the corpus striatum. In some rare

cases it reaches the superficial convolutions, far more often it ruptures into

the lateral ventricle. Coagulation quickly occurs, and thus at an autopsy
one finds a mass of clot weighing four ounces or more. Within the lateral

ventricles there is sometimes a red liquid, consisting of blood mixed with
the cerebro-spinal fluid ; sometimes a clot occupies the side which was first

reached by the blood, the contents of the other side being only bloodstained

with perhaps a little clot in the cornua. Dr Broadbent has noticed that the
middle cornu close to the seat of the haemorrhage is commonly empty,
having been compressed by the extravasated blood before rupture into the

lateral ventricle took place. Not infrequently the third ventricle, the iter,

and the fourth ventricle are all filled with moulded coagula exactly fitting

their cavities ; the blood may even escape along the subarachnoid space so as

to reach the exterior of the medulla oblongata and of the pons, and the

parts at the base, as far as the opposite Sylvian fissure. The fissure on the

side of the haemorrhage is too closely compressed to be able to receive any
of it. Indeed, the convolutions of the vertex of that hemisphere are often

greatly flattened, so that as soon as the-skull cap is taken off, one sees at

once which side contains the blood.

I have before me notes of 96 consecutive fatal cases of cerebral haemor-

rhage that have occurred at Guy's Hospital. In 71 the seat of the affection

was in the neighbourhood of the cerebral ganglia. N"ow, there are only 4 of

these cases in which I find it stated that the blood was confined to the

substance of the hemisphere, not having found its way either to the surface

or into the ventricles. In 57 it is expressly recorded that laceration into

the lateral ventricle had taken place; and in 22 that even the fourth

ventricle contained either a clot, or at least a bloodstained fluid. In 6

cases the superficial convolutions were reached. The right side of the braui

was affected in 36 cases, the left side in 34. In 6 instances the part into

which the blood was effused was behind the optic thalamus, or, in other

words, beyond the limits of the region which I have described as the usual
seat of cerebral haemorrhage. Twice the caudate nucleus was alone affected,

the blood passing at once into the lateral ventricle through a superficial

rent in the corpus striatum.

In twelve of the remaining twenty-five fatal cases the seat of the haemor-
rhage was in the pons Varolii ; in one it was in the right half of the cere-

bellum. Among the cases of "apoplexy of the pons" there were five in

which the blood had escaped into the fourth ventricle ; two in which it had
oozed out through the convex surface of the pons, so as to reach the base of

the brain. I should add that in no less than eight of the cases in which
there was haemorrhage in the neighbourhood of the corpus striatum, blood
was also effused into the pons Varolii ; in one instance, as many as three

independent haemorrhages were found in this part. I suppose that they had
occurred secondarily, as a result of the obstructed respiration caused by the
primary attack of apoplexy.

Lastly, there were twelve cases in which the extravasation was into the
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membranes on the surface of the brain. " Meningeal Apoplexy " has been
described by most English writers as a distinct affection ; and this is to a
certain extent justified by the fact that some instances of it are connected

with purpura, anaemia, or blood-poisoning, while others are caused by blows
or falls on the head. But in the cases to which I am now referring it was
associated with exactly the same changes in the heart and kidneys which we
shall hereafter see to be commonly found in those of ordinary cerebral

haemorrhage, and there is every reason to believe that the difference in seat

was altogether accidental. The quantity of blood was often very consider-

able ; the nerves and other structures at the base of the brain were buried

in a thick clot, and the extravasation extended along the Sylvian fissures

and in the meshes of the pia mater over the surface of the hemispheres to a
greater or less extent, and also in some instances along the subarachnoid
space around the spinal cord, and into the fourth ventricle.

When life has been prolonged for a few days after the occurrence of
cerebral haemorrhage, the brain-tissue round the clot commonly exhibits

reactive changes. At first it is reddened, or even ecchymosed; then it

becomes cedematous and of a yellow colour, exactly as in a case of tumour
of the brain. At a still later period it may be found in a state of softening.

Whether suppuration ever takes place round a clot, as was previously

supposed, is very doubtful. Sir Thomas Watson relates a case for which he
adopted this explanation ; but it is not unlikely that the clot, which was
found lying in an abscess, was really of later date than the pus.

But cerebral haemorrhage does not necessarily destroy life, so that there

are other morbid appearances, besides those that are seen in cases which
prove directly fatal. I find in our records of post-mortem examinations at

Guy's Hospital twenty-one cases in which the remains of effusions of blood

of old date were discovered in one of the basal ganglia or in their imme-
diate neighbourhood. And, in addition, ten of the seventy-one cases of

recent cerebral haemorrhage presented patches which had been of earlier

origin. Sometimes all that was left was a soft tawny discoloured spot,

containing abundant granule masses and crystals of hasmatoidin ; or a tough,

flat, fibrous mass, an " apoplectic cicatrix." Sometimes there was a well-

defined membranous cyst with shreds of connective tissue and a clear or

turbid fluid in its interior. In one instance the cavity was of the size of a
walnut ; in another it was as large as a bantam's egg. Such appearances

have been plainly recognised thirteen or fourteen years after the attack, when
the patient has died of some different disease. I do not find that any of our
cases throw light upon the question within how short a time it is possible

for a clot in the brain to undergo absorption, and for a cyst to take its place.

It may be worth while to notice that in no single instance in which the

remains of an apoplectic clot have been found in the brain after recovery has

there been any indication that the blood had made its way into the lateral

ventricle. But according to the statements of Eokitansky and Charcot it

would seem that in some very rare cases even this is not inevitably fatal.

Etiology.—With regard to the causes of cerebral haemorrhage considerable

differences of opinion still prevail. In this country the most obvious patholo-

gical change found in the bodies of those who have died of effusion of blood

into the brain is undoubtedly chronic renal disease. I have made an analysis

of 116 cases* which came under observation consecutively in the post-mortem

* This number is made up of 85 cases of haemorrliage into the basal ganglia or into

the substance of the hemispheres (71 recent and 21 old), 12 cases of apoplexy of the pons,

and 12 cases of meningeal apoplexy. I have excluded all those instances (referred to at

p. 472) in which there was reason to believe that embolism was the starting-point of the

cerebral mischief, and also certain cases of meningeal hEemorrhage, which accompanied pur-

pura, or were due to injuries or other accidental causes.



EELATION OP CEREBRAL HJIMORRHAGE TO RENAL DISEASE 481

room of Guy's Hospital; and in eighty-six of them some morbid condition

of the kidneys is stated to have been present ; in only fifteen out of the

whole number is it reported that these organs were healthy. But, strange

to say, continental pathologists seem not to have found the kidneys diseased

in a similar proportion of cases. Charcot and Bouchard say that interstitial

•or parenchymatous disease was present in only three among forty-nine cases

of theirs in which the state of these organs was noticed, there being, how-
ever, thirteen other cases in which the kidneys were " simply atrophied."

I^othnagel, in 'Ziemssen's Cyclopaedia,' appears to be equally ignorant of

the close connection between renal affections and cerebral haemorrhage, for he
quotes, almost without comment, the statement of Frerichs that among 241
cases of Bright's disease there were only six in which effusion of blood into the

brain occurred. This, indeed, is not so incompatible with the English observa-

tions as might at first sight appear. For none of our cases have been examples
of the epithelial (parenchymatous or catarrhal) affection of the kidney;

^nd comparatively few of them seem to have presented those conditions of

mixed epitheKal and interstitial changes which are so commonly the cause

of dropsy and other symptoms in persons at the middle period of life. In
the great majority the renal affection has been of the " granular" kind, the

organs having shrivelled up into mere relics of their former structure, but
retaining their red colour unaltered. In a few instances one kidney had
undergone destruction from calculous affection of its pelvis, or the two
organs had each become converted into a large tumour made up of a congeries

of cysts. But it is possible that in such cases the occurrence of cerebral

haemorrhage was merely an accidental coincidence.

The fact that it is the " red granular " form of Bright's disease which is

commonly found when blood is effused into the brain is of itself sufficient

to prove that the haemorrhage is not a mere result of that increased tension

in the arteries generally which is caused by the epithelial as well as by
interstitial varieties of renal disease. And I think that all trustworthy

observers are agreed that morbid changes in the coats of the vessels precede

their rupture, although there are differences of opinion as to the character

•of such changes. Sometimes the arteries which arise from the circle of

"Willis are affected with an extreme degree of atheroma, or have their walls

extensively calcified, so that one is inclined to suppose that this is the

cause of the haemorrhage. In the case of a man, aged 40, who died in

Uuy's Hospital under my care in 1869, and who had a hypertrophied

heart and granular kidneys, there was a small aneurysm on the left middle

cerebral artery which had given way and poured blood into the Sylvian fissure,

while there was also a large clot outside the corpus striatum, with laceration

into the lateral ventricle, apparently of independent origin. But in most
cases pathologists have until recently failed to find the ruptured artery,

and the vessels at the base of the brain and their branches often seem to be
fairly healthy. In 1866, however, Bouchard discovered, in a case of cerebral

haemorrhage which had occurred in the wards of M. Charcot, two small

aneurysms upon one of the vessels. And since that time these two French
observers have collected no less than seventy-seven cases of the same kind,

in every one of which they say they have demonstrated the presence of

what they term miliary aneurysms. These are described as minute globular

or fusiform swellings, from one fifth of a millimetre to one millimetre (-^^th.

to X23^^^^ ^^ ^^ inch) in diameter, so as to be plainly visible to the naked
eye. They are sometimes very soft, sometimes firm and elastic, sometimes

hard like grains of sand. In colour they are purple, or reddish brown, or

greyish, according to the thickness of their walls, and the state of their

contents, which may be either fluid blood or clot of greater or less age.

They are generally multiple, but sometimes only two or three can be dis-
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covered in tlie whole of the "brain after most careful search; sometimes as.

many as a hundred have been counted. They are most conspicuous upon
the surface of the convolutions and in the sulci between them ; a favourite

seat for them is the deep layer of the grey matter or the hne of junction

between it and the white. But they may also be found in the thalami and
corpora striata, in the pons, and elsewhere. MM. Charcot and Bouchard
themselves admit that, when an extensive effusion of blood into the brain

has occurred, it is difficult to find the miliary aneurysm the rupture of

which they suppose to have led to the haemorrhage. The best way is to

'

place the affected hemisphere in a basin, and to change the water frequently

by tilting, without shaking it. After a time the clots become loosened and
float away, leaving a number of little bloody masses connected by vas-

cular filaments with the brain tissue beneath. Most of these, when mag-
nified, show only the open ends of vessels, torn across secondarily by the
extravasated blood, and covered with little caps of fibrin that require to be
carefully distinguished from actual aneurysms ; but at length some are

found which contain spherical ampullae, continuous with small arteries and
split on one side.

It is evident that the discovery of MM. Charcot and Bouchard affords

only a partial exj^lanation of the pathology of cerebral haemorrhage, since

miliary aneurysms are not found with especial frequency in those regions of

the brain which we have seen to be so generally the seats of effusions of

blood. And, indeed, the French observers themselves point out that the
lesion which they describe is after all but one of the effects of a diffused

morbid change in the cerebral arteries,—a chronic "sclerous periarteritis,"

—consisting in a thickening of the arterial sheath and of the adventitia,

with an overgrowth of nuclei, while the muscular coat undergoes atrophy. At
first they supposed that this condition was peculiar to the vessels of the brain,

and occurred only in old people. But another observer at the Salpetriere,

M. Lionville, has since demonstrated the occurrence of a similar affection in

the arteries of other parts, and even speaks of having found miliary aneurysms
beneath the mucous membrane of the oesophagus and upon the surface of

the heart. They have also been detected, although rarely, in young adults.

In other words, we are brought by their investigations to alniost precisely

the same point as by the observations of Sir William Gull and Dr Sutton on
" arterio-capillary fibrosis." Indeed, it seems clear that the French and the

English pathologists have respectively been studying the same morbid pro-

cess, and their general agreement goes far to prove the accuracy of their

conclusions. Only, it is strange that MM. Charcot and Bouchard should
have failed to notice the affection of the kidneys on which Gull and Sutton

have laid so much stress.

I think, too, that there can be no doubt that the diffused change in the

blood-vessels, to which reference has just been made, is often the cause of

an impairment of the nutrition of the brain, attended with an obvious

softening of its substance, which must greatly increase the risk of arterial

rupture. Charcot and Bouchard quote Eochoux as having first promulgated
the doctrine of a ramollissement Tiemorrhagipare, which was further developed

by Todd ; but they maintain that the only " softening " that bears any rela-

tion to cerebral haemorrhage is the secondary affection which we have seen

to be of frequent occurrence in the tissue round a clot. But I find in the

records of post-mortem examiuations at Guy's Hospital no fewer than twenty,

cases in which localised patches of white softening were found in different

parts of the brain,—sometimes in the corpora striata or thalami, sometimes
in the pons, sometimes in the hemispheres. Some of the patients had suf-

fered from gout ; a large majority of them had granular kidneys and hyper-

trophied hearts ; t*here is not a single instance in which the kidneys are said



SEX AGE EXCITING CAUSES 483

to have been tealtLy. In the ages at which they proved fatal, and in the
circumstance that the large majority of the patients were males, these cases

corresponded exactly with those of cerebral hsemorrhage ; and I can feel no
doubt that it was a mere accident that death occiirred before any of the
arteries in the softened patches gave way.

I have just adverted incidentally to the fact that cerebral haemorrhage
does not occur with equal frequency in the two sexes or at different periods
of life. Men are much moi'e liable to it than women. I find that of 113
consecutive fatal cases at Q-uy's Hospital, 82 occurred in males, only 31 in

females. Among 110 of these cases, in the reports of which the ages of the
patients are stated, there were 6 between twenty-one and thirty, 18 between
thirty-one and forty, 37 between forty-one and fifty, 29 between fifty-one and
sixty, 17 between sixty-one and seventy, and 3 above the age of seventy.

These figures do not altogether correspond with the statements of writers
in general, who make the frequency of apoplexy increase up to the
age of seventy or even eighty years,—not only relatively to the numbers
of persons living at different ages, but also absolutely. It may be that men
at a middle period of life are more likely than those who are older to

be brought to the hospital when attacked with sudden and alarming sym-
ptoms, because their relatives are not so apt to suppose that their cases are
hopeless.

Whether cerebral haemorrhage is of more common occurrence in men
with short, thick necks and florid faces than in those who are of a different

build, is perhaps doubtful. But there can be no question that gout is

indirectly a very important factor in its causation, by setting up granular
disease of the kidneys. And gout is notoriously infrequent in persons who
are thin, as compared with those who are stout and plethoric. '

Cerebral hsemorrhage sometimes occurs first while the patient is making
some violent effort, or subjecting his vascular system to an excess of pres-

sure, so that one can hardly help regarding this as the exciting cause of the
attack. Thus two of the cases that have recently occurred in Guy's Hospital
were in gentlemen viho had been running to catch a train ; one was in a
woman who had recently suffered from sea-sickness in crossing from France

;

another, also in a female patient, seemed to be the result of anxiety and
disappointment at her husband having failed to return home when he had
been expected. All writers, in fact, mention emotions, violent efforts, cold
baths, straining at stool, prolonged laughing, coughing, or sneezjng, indul-

gence in stimulants, as capable of bringing on the rupture of an artery in

the brain, provided that the vessel is in the diseased condition which seems
to be a necessary antecedent of haemorrhage. Among labouring men many
are attacked while at work ; but one must not forget that this takes up a
great part of their daily lives ; and that the affection develops itself in

a large number of persons during sleep, when the pressure in the cerebral

vessels is supposed to be particularly low. Intoxication by alcohol seems
to be a frequent cause. A striking illustration of this (although the

haemorrhage was not of the usual kind) came under my notice some
years ago : a man who had a severe injury to the head six months before,

got drunk two days in succession, and on the third day was taken in a
fit, became comatose, and died thirteen days afterwards. A quantity of

blood was found effused in the arachnoid cavity ; but the convolutions

also showed several tawny patches of superficial softening, which were
no doubt effects of bruising of the brain at the time of the accident ; and
it seemed to me clear that vessels in one or more of these patches had been
the source of the recent haemorrhage, having given way in consequence of the
disturbance in the cerebral circulation to which the alcohol had given rise.

Sir Thomas Watson refers to two cases in which jDersons were attacked
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by hemiplegia while ia the act of sexual intercourse ; and Dr Wilks recently

mentioned to me a similar instance.

The symptoms of these various affections of the cerebral arteries present

many points of resemblance, but they also differ in several important

respects. It is impossible for us to enter upon their study without having

first considered the nature and significance of certain phenomena promising
the highest clinical interest, each of which may occur as the result of any
one of the arterial diseases in question. I refer to Hemiplegia, Aphasia,
and Apoplexy ; and I now propose to consider them separately, passing on
afterwards to consider the different ways in which they may be grouped
together, and how far it is possible to distinguish from one another the

various conditions which may give rise to them.
A. Hemiplegia.—It has already been mentioned that one of the leading

effects of diseases of the brain—at least of such diseases as are confined to

one lateral half of the organ—is hemiplegia, or loss of power in the arm ani
the leg and certain other parts of the body on one side. Now, this form of

paralysis presents certain peculiarities which require careful study. In the
first place, it is to be noted that the limbs which are affected are always
those on the side opposite to the lesion in the brain. This, as is well known,
depends upon the fact that the motor columns cross over in the anterior

pyramids : those from under the right half of the pons Varolii passing down
into the left half of the spinal cord, and vice versa. Thus any unilateral affec-

tion of the nervous centres, situated above the decussation of the pyramids,
if it causes paralysis at all, invariably causes paralysis of the opposite side.

There are, indeed, some cases on record which have been supposed to be
exceptions to this rule, and these have been recently marshalled forth by
Dr Brown-Sequard, who believes that they establish the possibihty of the
occurrence of hemiplegia on the same side as the lesion on which it depends.
But, whatever the absolute number of cases of this kind that can be
collected from medical journals and other sources, their relative frequency
is altogether insignificant in. comparison with that of those cases on which
the rule of decussation is based. And I entirely agree with those critics

who think that all the supposed exceptions are mistakes. In some of them
it is most likely that the reporters have severally written " right " for

"left," or "left" for "right," in making their notes. Everyone who has
done much case-taking will admit how very easy it is to fall into this error

;

and I may mention that our post-mortem records at Guy's Hospital contain
at least two cases in which it is stated that the brain disease was on the
same side as the paralysis. One of these is in the handwriting of Dr Wilks,
who certainly must have been greatly struck by such a fact, if he had
observed it. But he leaves it entirely without comment, and I think there
can be no doubt that it was a slip of the pen. In other cases, in which
pathologists have deliberately thought that they had made a similar dis-

covery, it is probable that there really were two lesions; one, the more
conspicuous, on the same side as the hemiplegia ; the other, on the opposite
side—perhaps a minute spot of softening—which may have really caused
the paralysis, although altogether overlooked at the autopsy. I was once
present at a post-mortem examination when such a mistake was very nearly
committed,

I have spoken of this form of paralysis as affecting the arm and the leg
;

and it is important to note that there are definite limitations of the extent
to which other parts of the body are capable of being paralysed in what
maybe termed "common cerebral hemiplegia"—the hemiplegie cerehrale
vulgaire of Charcot. The nature of these "limitations can be most con-
veniently studied in the case of the facial muscles. Commonly all that is
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noticeable is a little loss of expression about the mouth, which may appear

to be drawn over to the opposite side. Todd ascribed this to impaired

power of the buccinator muscle (which he believed to be supplied by

the fifth nerve), and maintained that the facial nerve escaped altogether.

Such a view, however, is quite untenable. The right doctrine appears

to me to be that which Dr Broadbent suggested in 1866 in an article

in the ' Medical and Chirurgical Review.' It so happens that in 1860 or

1861 I had read before the Physical Society of Guy's Hospital a paper in

which I had developed the same theory ; and I may be allowed to quote

from this communication, which is now before ine, although, as I did not

have it printed, the priority rests with Dr Broadbent. The case on which

it was founded was that of HenryW—, admitted into Guy's Hospital on

Feb. 20th, 1860, under the care of Dr Gull, for right hemiplegia, which

was almost complete. The state of his face was very interesting. When
told to shut his eyes he could close them both. But whereas he could wink
with the left eye alone, he could not do it with the right alone ; and when I

asked him to compress the eyelids firmly 1 found that the left orbicularis

palpebrarum alone obeyed the will, the right one simply bringing the upper

and lower lids into contact, without any wrinkling of the skin. This, and
the further observations which I made on the same patient, led me to pro-

pound the law that " these movements, which are performed in harmony by
the two sides of the face or body remain unimpaired in hemiplegia." Dr
Broadbent afterwards laid down the same law in very similar terms, and it

has received general acceptance. The exemption of movements which are

habitually bilateral (but not necessarily performed by corresponding muscles

of the two sides) is seen in the case of the muscles of the eyeballs, of the

masticating muscles, of those of the neck, chest, and abdomen, all of which

retain their power.
It is of course to be understood that hemiplegia from a lesion of one side

of the brain is not necessarily so complete as to present a maximum loss of

power. Since the year 1860 I have not myself met with a second instance

in which the affection of the facial muscles could be so accurately deter-

mined in accordance with Dr Broadbent' s rule. Not infrequently the face

escapes entirely. Sometimes the leg can be moved perfectly, while the

arm is completely paralysed. Almost invariably, when recovery takes

place, the patient regains power in the arm earlier than in the leg ; he may
perhaps be able to walk with a crutch at a time when he can scarcely move
the fingers at all, and if any part remains permanently paralysed it is said

to be the upper Hmb. These facts are commonly attributed to the circum-

stance that the movements of the arm are more independent than those of

the leg. It is regarded as a further illustration of the rule laid down in the

last paragraph that the limb of which the movements are more highly

specialised should be the more constantly and the more persistently affected.

I must confess that this explanation seems to me unsatisfactory, and I have
always been inclined to think that a certain part of the fan-shaped expansion

of the crus cerebri may be uniformly more damaged than other parts by the

lesions that cause hemiplegia. It would certainly accord well with anato-

mical facts if the innermost fibres of the internal capsule and corona

radiata should often escape, since they seem to lie outside the area to which
the branches of the middle cerebral artery are distributed.

On the other hand, Dr Broadbent' s law must not be taken to mean that

one can never make out any loss of power whatever in muscles which are

used in association with muscles of the opposite side. All that we are
justified in saying is that there is in no case anything like complete para-

lysis of such muscles. The tongue, for instance, is very commonly involved

to some extent, so that when it is protruded from the mouth its tip is more
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or less distinctly turned towards the side on which, the limbs are paralysed,

and the patient often articulates very indistinctly and niumhies in his speech

;

so much that he may in some cases be unintelligible.

I may here remark that it was formerly considered difl&cult to understand

why the ninth and the seventh nerves—arising as they do above the decussa-

tion of the anterior pyramids—should nevertheless resemble the nerves of the

limbs in showing impairment of function on the side opposite the lesion in

the brain. I believe that all physiologists are now agreed that this depends
upon the fact that fibres which pass to the roots of those nerves undergo an
independent decussation within the substance of the medulla oblongata or

pons.

Again, it has been proved by several independent observers that the

chest sometimes does not expand so fully on that side on which the limbs

are paralysed, at least when a deep breath is being taken, Dr Walshe
(' Lancet,' 1849) determined this by actual measurement. Dr Broadbent
himself points out that when a hemiplegic patient is made to raise himself

from the recumbent posture by his abdominal muscles alone, the rectus on
the paralysed side can be felt to act somewhat less powerfully, and a little

later, than on the healthy side. So, also, if he is told to close the jaws firmly,

the masseter and temporal muscles do not contract quite simultaneously or

with equal force on the two sides.

Dr Hughlings Jackson thinks that it is possible for a lesion of one

hemisphere to produce a complete paralysis of all four limbs, but I am
not aware on what evidence this opinion is based, or that any cases of

"universal loss of power have been recorded from an affection of such a

nature that it could not possibly have compressed nor interfered with the

opposite side of the brain. It is true that, as Dr Jackson many years ago
pointed out, patients suffering with aphasia, from disease situated above
the corpus striatum on one side, are not rarely altogether unable to protrude

the tongue from between the teeth. I have several times observed this, and
it seems clearly to be an instance of double paralysis from a unilateral

lesion, but I must confess I should be inclined to attribute it to an
" inhibitory influence " transmitted downwards upon the associated nuclei of

the ninth nerves in the pons, rather than to believe that both sides are

really " represented " in each cerebral hemisphere—which is the hypothesis

suggested by Dr Jackson (' Brit. Med. Jour.,' 1874) to account for the sup-

posed occurrence of a general paralysis of all the limbs as the result of an
affection of a single hemisphere.

In some cases of hemiplegia the eyes, instead of being directed straight

• forward, are turned to one side, and this side is always opposite to that of

the paralysis, so that, for the purpose of artificial memory, one may say

that the patient is looking towards the lesion in his hrain. The " conjugate

deviation " of the eyes is by some writers regarded as due to a paresis of

certain ocular muscles, the external rectus on the side of the paralysed arm
and leg, the internal rectus on the other side. Others have supposed it to

depend upon spasm of the antagonist muscles, and thus to be analogous to

the state of " early rigidity " which will presently be described. But the

face also is sometimes drawn over, away from the hemiplegic limbs, and
then Prevost has found that the sterno-mastoid and the trapezius muscles

are not necessarily in a state of contraction. Moreover, Dr Jackson has

pointed out that when "early rigidity" comes on in the arm and the leg,

the " conjugate deviation " becomes reversed, the eyes being now directed

towards the side of the paralysis ; a case in point occurred at Gruy's Hospital
in 1867 m the pr&,ctice of Dr Eees. Thus it seems clear that this remarkable
symptom is not of a spasmodic nature, and I think that Vulpian and Prevost
are probably right in supposing that it represents, in a rudimentary form,
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ilie rotatory movement (mouvement de manege) which, is so commonly deve-

loped in animals after unilateral injuries to the head, for the circles in

which most animals revolve always lie on that side on which the lesion is

situated. Indeed, a woman under the care of Charcot for left hemiplegia

with conjugate deviation of the eyes, was several times found lying across

her bed with her head to the right and her feet to the left ; and another of

the patients whose cases are related by Prevost showed a tendency to turn

round like a top when placed upright. This writer has proved that the

occurrence of conjugate deviation of the eyes is not limited to affections of

any one particular region of the brain ; among fifty-eight cases which he
relates, there were four of meningeal haemorrhage, and four others in which
the superficial convolutions were alone diseased. It is generally transitory

—lasting only a few hours or a day or two—but sometimes it persists for

several months.
We have seen that in "common cerebral hemiplegia" there is never a

complete paralysis of any one of the cranial nerves, but it sometimes happens
that such an affection of the third or of the seventh nerve is associated with
hemiplegia, and then the seat of the disease can be determined with more
than usual exactness. The facial nerve may be affected in two different ways.

On the one hand the lesion, if it is situated in the upper part of one lateral

half of the pons, may destroy the facial nucleus, and so cause a total loss of

power in the face on the same side on which the arm and the leg are para-

lysed ; and since the nucleus of the sixth nerve is very close, paralysis of the
external rectus may perhaps be present in addition. On the other hand, an
affection of the lower part of the pons on one side may cut the fibres of the

facial nerve as they are passing across the motor tract, after they have de-

cussated on their way outwards from their nucleus. The paralysis of the

face is then on the opposite side to that of the limbs. It might even happen
that an extensive unilateral lesion of the pons should cause paralysis of both
sides of the face by destroying the nucleus of one facial nerve, and the fibres

of the other one.

Again, the association with hemiplegia of paralysis of the ocular muscles

supplied by the third nerve shows that the seat of disease is the crus cerebri.

The muscles in question are those affected on the side opposite to the para-

lysed arm and leg. An instance of this has been placed on record by Dr Her-
mann Weber (' Med.-Chir. Trans.,' vol. xxviii). A man,"aged 52, was attacked

-with paralysis of the right side of the body and of the muscles supplied by
the left third nerve ; he died after two months, and an oblong clot of blood
was found in the left crus. Following Gubler, recent French writers have
given a special name, that of " Hemiplegie alterne " to cases in which either

the facial or the third nerve is affected on the side opposite to the limbs.

This expression has been translated into English as " alternate hemiplegia,"

but I think it ^is not worthy of adoption, since it is likely to be mis-

understood, and is not really necessary. "Crossed hemiplegia" is a better

term.

There is still something to be said with regard to the regional diagnosis

of hemiplegia due to disease situated in the parts of the brain which are

higher than the crus cerebri. And first it has been a moot question

whether paralysis of the arm and leg can be caused by a lesion limited to

the white substance of the hemisphere, or to the convolutions, or affecting

both structures to the exclusion of the basal ganglia. Mr Hutchinson has
insisted on the frequent occurrence of this symptom in cases in which menin-
gitis appears to be limited to one lateral half of the brain, as so often happens
after surgical injuries, but then it is difficult to say how iar the inflammatory
2)rocess may extend into the interior of the organ. Until quite recently, the
numerous instances in which extensive destruction of the superficial parts of
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the cerebrum has been followed bj no definite signs of loss of function'

have been regarded by most physiologists as proofs that hemiplegia could
not result from such an affection. And even when certain experiments
made by Hitzig and by Ferrier (to which I shall more fully allude in the-

next chapter) had shown that irritation of particular convolutions caused
movements in the opposite limbs, it was still held by many observers that

no disease of these convolutions could produce a permanent paralysis, in

accordance with a distinction, laid down by Dr Hughlings Jackson, between
the effects of "discharging" and those of "destroying" lesions. These
experiments, however, have led pathologists to reopen the question ; and
they have also greatly facilitated its investigation, by reducing to compara-
tively narrow limits the area within which cortical affections causing-

paralysis are to be sought. The result has been that certain French and
Crerman physicians have found that diseases of the upper parts of the.

ascending frontal and parietal convolutions, and of the adjacent parts of the
frontal and of the superior parietal convolutions, may, ifjsufficiently extensive,

give rise to permanent hemiplegia although the corpus striatum remains
perfectly healthy. I have already, at p. 4:76, described softening of this

particular region of the brain as an occasional result of obstruction of the
Sylvian artery, beyond the origin of its " central " branches, whether by
thrombosis or embolism. Charcot speaks of having made a collection of
cases of this kind. The paralysis seems to have been undistinguishable
from that caused by a lesion of the basal ganglia ; it is particularly men-
tioned that the consecutive degeneration of the spinal cord was present
which will be described a little further on. On the other hand Charcot has
found that similar affections of the sphenoidal and occipital lobes caused no
permanent hemiplegia.

Indeed, it is possible that we may hereafter be able to carry the matter
still further, and to localise in particular convolutions the lesions causing-

paralysis of different parts of the body. This question, however, will be
more conveniently discussed in the next chapter.

As regards the possibility of diagnosing what part of the basal ganglia

is the seat of disease, Charcot maintains that, whenever a lesion is limited

to one of the grey nuclei of the corpus striatum, the hemiplegia is always
transitory and very often incomplete ; whereas if the internal capsule

is involved it is commonly complete and persistent. But he destroys

much of the force of this remark by adding the obvious statement that

neither the nucleus caudatus nor the nucleus lenticularis is ever wholly

destroyed without other parts being affected at the same time. According
to this writer the limitation of paralysis to a single limb is never due to the
fact that the morbid process is confined to a special seat within one of the-

ganglia. Dr Jackson's way of expressing the same doctrine is by saying-

that *' the whole corpus striatum is represented in miniature by every single:

part of it." And Dr Ferrier found that irritation of this part of the brain

by faradic currents caused a general contraction of the muscles on the oppo-^

site side of the body, without its being possible to differentiate individual

movements. But in spite of these high authorities I cannot help thinking it.

is possible that, at least in the internal capsule, the fibres which belong to the

upper limb may hereafter be distinguished from those that pass to the lower
limb. We shall hereafter see that Hitzig and Ferrier state that the cortical

centre for the leg muscles lies nearer the median plane than that for the
arm muscles. It seems to me a fair inference that if there be a distinction

of fibres within the internal capsule, those for the leg should be situated

further inwards (or forwards) than those for the arm. Now, it is certain

that in cases of cerebral haemorrhage the inner and fore part of the capsule
often escapes laceration, when the outer and hinder part is torn through^
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May not tliis be the reason why the upper limb so often remains powerless

after the patient has regained the use of his lower limb ? And may we
not attribute to the same cause the fact that the arm sometimes becomes
paralysed alone, the leg escaping altogether ? Charcot himself thinks that

a broad line of distinction must be drawn between affections limited to the
anterior two thirds of the internal capsule and those which involve its

posterior third. In the former case there is no loss of sensation, in the
latter there is hemiansesthesia, affecting the same side as the paralysis. He
even believes, in opposition to some other authorities, that a lesion limited

to the posterior third of the internal capsule may cause loss of sensation

•without any loss of power. The anaesthesia affects not only the limbs of

one side, but also the corresponding half of the body and of the head. It

includes an insensibility to pain and to changes of temperature, as well as

to tactile impressions. It extends to the deeper parts and also to mucous
surfaces ; the patient feels nothing when his muscles are made to contract

by the application of a current of electricity. It affects the special senses

of hearing and smell and taste. It also affects the sense of sight, but there

is a difference of opinion with regard to the kind of imperfection of vision

which results. According to Dr Hughlings Jackson this is a " lateral

hemiopia," corresponding halves of each retina being affected, in such a
way that the patient is unable to see towards the paralysed side. Dr Jackson,
in 1875, had seen some thirteen cases of hemiplegia attended with the sym-
ptom in question. In one instance, in which the paralysis was on the left

side, a post-mortem examination was made by Dr Growers, who found a
single lesion of the right thalamus, the posterior half of which was softened
and of a greyish-yellow tint (' Lancet,' May, 1875). The hemiopia had been
of the most marked description ; the man had sometimes seen only half of a
word, reading "land" for "midland," and remarking to his son that
" Liver " was a queer name, when it really was " Oliver." In opposition to

the recent statements of Mandelstamm, Michel, and others, I am still

inclined to adhere to the view that at the chiasma only the inner parts of

the optic nerves decussate. This view, to which I shall refer in fuller detail

elsewhere, seems to afford a satisfactory explanation of the occurrence of

"homologous lateral hemiopia," as Charcot terms that symptom. But
Charcot himself denies that such is the affection of sight which forms part
of hemiansesthesia. On the contrary, he maintains that there is a " crossed

amblyopia "—an impairment of vision in both halves of one eye—the one
on that side of the body which is deprived of sensation. He says that the
acuteness of vision is often diminished by one half or even in a still higher
degree. The visual field is generally narrowed on all sides, but for some
colours the range is far more limited than for others. The first to be lost

is violet, then, in succession, green, red, orange ; the colours for which vision

is retained longest are yellow and blue, but even they may at last be indis-

tinguishable, so that every object appears of a brown colour, as if painted
in sepia. If Charcot's statements are correct, the only possible explanation
seems to be that which he gives, namely, that there is a second decussation

of the optic tracts where those fibres cross over which failed to do so

in the chiasma, and that , this is situated beneath the corpora quadri-

gemina. The only way in which Dr Jackson's observations can be
reconciled with such a hypothesis is to suppose that in his cases the disease

involved one optic tract, but in the account of the autopsy made by Dr
Gowers it is expressly stated that the crus was unaff'ected. Charcot
even quotes a case of Dr Bastian's, in which a lesion limited to one of the
anterior corpora quadrigemina caused crossed amblyopia and not lateral

Lemiopia.

I must not omit to mention that some writers have described anaesthesia as.
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only rarely accompanyiug " common hemiplegia.' ' Such statements, however,-

appear to have been based upon observations made on cases which were already

of long standing. There is every reason to believe that anaesthesia is generally

present in recent cases, although its recognition may be difficult, or even impos-
sible, in patients whose consciousness is much obscui-ed. It is, however, far

more transitory than motor paralysis, often passing off in a few days, and
sometimes still earlier. In this respect lesions of the brain exactly resemble
those of the spinal cord and of the peripheral nerves ; and probably the
explanation given at p. 337, is applicable to the question now under con-
sideration. Subjective sensations of formication and numbness are fre-

quently associated with partial anaesthesia, and sometimes there is a condition

of hyperalgesia, or increased susceptibility to painful imj^ressions. Some-
times, too, spontaneous pains are experienced in the joints on the affected

side, and particularly in the shoulder-joint.

Hemiplegic limbs are often reddened and warmer than those of the
opposite side—a difference which is attributed to interference with the
functions of the vaso-motor nerves. The inequality of temperature commonly
amounts to something less than one degree centigrade ; after some months
it ceases to exist. In some cases there is excessive sweating ; sometimes a
:slight oedema is discoverable. I remember one case in which dropsy (of renal

origin) was hmited to the arm and leg that were paralysed. Charcot lays

stress on the frequency of rapid sloughing of the skin over the gluteal

muscles—an acute bedsore, as he terms it. One can hardly suppose that,

in cases of this kind, there is much difference in the amount of pressure

upon the two sides of the buttocks ; and he regards the affection as a more
or less direct effect of an interference with the nutrition of the tissues,

caused by irritation of a particular region of the brain.

When hemiplegia is recent, the electrical reactions of the muscles are

generally quite normal. Sometimes contractions are less readily excited

than in the healthy side ; sometimes, but very seldom, more readily. In
the latter case, some amount of tonic spasm is always present ; the elbow is

generally flexed and resists extension ; the fingers are bent in upon the palm
of the hand. This condition was described by Dr Todd under the name of
" early rigidity," and was attributed by him to laceration of the surrounding
healthy brain-substance by effused blood ; and this explanation has been
adopted by most subsequent writers, although I doubt whether one could

demonstrate that there is more injury to the nervous tissues than in cases

in which the muscles remain flaccid. Durand-Fardel, indeed, ascribed the
occurrence of tonic spasms in hemiplegic muscles to the escape of blood
into the lateral ventricle ; but it does not appear that any definite facts can
be adduced in favour of such a view. So long as the muscles are in a state

of early rigidity, they do not waste.

After effects.—Hemiplegia is often recovered from, the patient gradually
regaining the use of his limbs, until at length no difference can be made out
between the two sides. I have already remarked that, as a rule—to which
there are very few exceptions—the leg recovers before the arm ; the patient

may be able to walk quite well with a crutch at a time when the hand is

still motionless. Trousseau, however, relates two instances in each of which
power was restored in the arm earlier than in the leg, and he maintains that
when this is the case the prognosis is particularly unfavourable.

But in many cases hemiplegia is permanent. The patient may for the
rest of his life be utterly unable to move any part of the upper limb, or
he may regain power in it to a greater or less extent. In almost every case

-of this kind the affected muscles pass into a state of contraction, which is
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commonly known as " late rigidity." Bouchard found that it was absent in

only one out of thirty-two cases that he examined. It generally consists in

a flexion of the various joints ; the elbow is bent at nearly a right angle,

the wrist is pronated and. folded on the forearm, and the fingers are drawn
in upon the palm of the hand, so that the nails may penetrate the skin and
produce painful ulcerations. Very much more rarely, a position of extension

is assumed ; the elbow may then be straight, the wrist may be thrown
back, the fingers may assume the griffin's claw attitude, which I have
described at p. 334 as occurring in progressive muscular atrophy. The leg

is less apt than the arm to become contracted, even when it remains para-

lysed ; if at all, the hip- and the knee-joints are flexed, and the heel drawn
up. This form of rigidity sets in so gradually that the exact period at

which it begins cannot be determined. Bouchard speaks of a case in which
it was present in a marked degree two months after the apoplectic attack

which had caused the hemij)legia. Sometimes one can overcome the spasm
by a little traction upon the affected parts ; sometimes it resists the appli-

cation of an amount of force which causes the patient severe pain. The
muscles are generally much wasted, and feel like tight cords beneath the

skin.

Until recently it was supposed that late rigidity was caused either by the

slow contraction of an apoplectic cyst, or by an inflammatory process in the

surrounding brain-substance. But in 1866 Bouchard suggested, in the
^ Archives G-cnerales,' that it was probably an indication of the superven-

tion of certain changes in the lower- parts of the cerebro-spinal axis, which
had been pointed out by Tiirck in 1853, and had been previously noticed by
Cruveilhier as occurring after unilateral lesions of the brain. These changes
are to some extent visible to the naked eye ; the crus cerebri is smaller than
on the healthy side, and flattened, and presents a grey streak towards its

inner edge ; the corresponding half of the pons may be flattened ; the

anterior pyramid is of a greyish colour and wasted, so that the decussation

of the pyramid is more conspicuous than usual. Below this point there is

no marked alteration on the surface, but transverse sections of the spinal

cord may show, in the lateral column of the side opposite to the lesion in

the brain, a triangular grey patch, which gradually diminishes in size, but
is traceable down to the lumbar enlargement. Or it may be only after

hardening, and with the aid of the microscope, that the change is discover-

able. It is found to consist, not only in a degeneration of the nerve-fibres

which pass down the cord from the brain, but also in the formation of

a delicate new connective tissue. In other words, there is a sclerosis of

a definite tract of the lateral column, which, however, also contains a
number of nerve-fibres which probably arise from the spinal nuclei, and
therefore escape the degenerative process. Now, Bouchard's theory is that

these unaltered nerve-fibres become irritated and cause the contracted

state of the muscles. In support of it he adduced the analogous rigidity

of the lower limbs, which occurs when the upper part of the spinal cord is

compressed (see p. 421). Charcot has since developed the same doctrine

still further, and maintains that the sclerosis may spread as an independent
afllection to the anterior grey cornua, causing the muscles to become again
flaccid and to undergo a rapid degenerative atrophy ; or to the posterior

cornua, inducing a partial anaesthesia; or, lastly, to the opposite lateral

column, giving rise to a contraction of the other lower limb, as is supposed
to have occurred in a case of Dr Bastian's. More recently, however, Hitzig
Las proposed a very different explanation of " late rigidity." He points out
(' Arch. f. Psych.,' 1872) that prolonged rest is followed by a relaxation of

the contracted muscles ; that, for instance, after a night's sleep, paralysed
limbs are commonly flaccid and supple, and remain so until the patient
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"begins to exert the opposite liuits in getting out of bed, or in some
other way. Again, he has observed that voluntary efforts with the un-
affected arm often cause an increase in the rigidity of the affected arm. In
one of his cases, as soon as the patient was made to lift a heavy weight with
Lis left hand, the thumb and forefinger of the paralysed right hand became
quite stiff, although they had before been free from spasm. He supposes
that the contractions of hemiplegic limbs represent an excess of those

co-ordinated movements in distant parts which naturally accompany every
action of the body. He assumes that the spinal centres are in a state of

irritation, and that, as a consequence, the movements in question become
far more marked than under normal conditions. In further illustration of
his meaning he instances the well-known fact (of which I remember to have
seen an example) that patients who are altogether unable to move an arnt

hy any voluntary effort sometimes have it thrown violently into the air

when they yawn or stretch themselves.

To decide between the rival theories of Bouchard and of Hitzig would be-

very difficult. And I am the less disposed to attempt it, because I shall

hereafter have to admit that there is a large number of other spasmodic
affections of which the seat and nature are still altogether unknown^
Moreover, I must draw attention to the fact that "late rigidity" bears a
close relation to certain forms of mobile spasm which may also present
themselves in hemiplegic limbs, but more rarely, and only when the
loss of voluntary power is incomplete. They vary greatly in character in

different cases. Sometimes a more or less violent tremor is observed, whick
may either continue even while the part is at rest, or occur only when
it is made to execute some voluntary effort. Charcot, for example, mentions
an instance in which the act of carrying a glass to the mouth was attended
with rhythmical movements, so that the liquid in it would be thrown in all

directions. In other cases spasms are seen, which are more or less chorei-

form in character, so that Dr Weir Mitchell and Charcot have spoken
of a " post-hemiplegic chorea." Lastly, some cases are attended with
remarkably slow movements, principally affecting the thumb and fingers,,

and exactly like those described by Dr Hammond under the term " athetosis."

The name {adeTos, without a fixed position) is intended to signify that the
parts concerned in the spasm cannot be kept still. They are constantly-

moving, without any voluntary effort on the part of the patient. The
fingers are alternately flexed and extended, with varying degrees of"

adduction or abduction, so as to give the hand a very grotesque appear-
ance; and the toes may present similar changes of position. Cases of
this kind have been described in G-reat Britain by Dr Allbutt and Dr
Gairdner ; and Dr Gowers has discussed " post-hemiplegic disorders of
movement" veiy fully in the 'Med.-Chir. Transactions' for 1876.

B. Aphasia.—Another symptom which is frequently present in the diseases-

under consideration is loss of speech,—the defect being of a special kind
and presenting characters which merit careful study. It has within the
last few years received several different names,—alalia, aphemia, aphasia ;.

but of these the last is now universally adopted, while the first (as I have^
already stated) is reserved for a different affection. It is altogether distinct

from a mere impairment of articulation, such as I have described as occur-
ring in bulbar paralysis, although this may itself form part of a common
cerebral hemiplegia, being due to imperfection in the movements of the-

tongue and palate. In either of these conditions the speech is more or less-

thick and difficult to be understood. But in aphasia, if the patient caa
utter a word at all, he commonly pronounces it quite clearly and distinctly.-

He may be altogether mute. Or he may occasionally, when excited^
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ejaculate some oath, wTiicli Dr Jackson will hardly admit to he truly a

part of language—particularly as it is often impossible to get him to repeat

it deliberately. Or he may possess the power of saying two or three words

or short sentences ; these he uses sometimes correctly, but often in contra-

diction to his real meaning, and in answer to every question that is put to

him. Thus Trousseau relates the case of a man named Paquet, who for four

months said nothing but cou-si-si, cousisi, and who kept uttering these

three syllables on all occasions, whether he was in a passion, or wished to

express gratitude, or wanted to ask for or refuse something. Only, if he

became very excited, he would sometimes say sacon, sacow,—probably an
abbreviation of the oath sacre nom de Dieu. Dr Broadbent had a patient

who could scarcely say anything but Oh, shameful ! shameful

!

—Oh, pity !

pity ! Of two celebrated cases that occurred to M. Broca, one was that of a

man who said tan, tan, to every question for twenty-one years ; another

possessed four words, oui, non, trois, and toujours. If there is a more exten-

sive vocabulary, the patient is very apt to use one word for another. There
may then be a similarity in sound between the two, as when purging takes

the place of perjury, pamphlet of camphor, dispersion of dispensary. Or the

resemblance may be in meaning, as where a patient of Dr William Ogle's

said hoat instead of tub, or (by an odd confusion of ideas) substituted the

word two-shilling-piece for spectacles. The writer to whom I have just

referred draws special attention (' St George's Hosp, Eep.,' vol. ii) to the fact

that grammatical form is always observed ; substantives are used in the

place of substantives, verbs for verbs, numerals for numerals. Thus M.
Broca' s patient employed trois to express any number, but corrected what
he said by holding out the proper number of fingers at the same time. Dr
Broadbent's patient possessed only one name for a locality,—namely, Bur-
lington, where she had lived as a child ; and she used this when she wished

to name any place whatever. One curious circumstance is that a person who
had known two or more languages may entirely lose the power of speaking

one of them, while he retains that of conversing in the others. Trousseau

gives an instance of this in a Russian who before his illness spoke French
like a Parisian ; and Bastian says that he has seen two similar instances,

one being in a German who had long been resident in England. Sometimes,

a patient who can utter only one or two words by himself is able to repeat a

good many other words, if he is prompted. Thus Trousseau relates the case

of a man named Marcon who could only say Mafoi and 'Ore nom d'un cce^ir,

but who, when asked " Are you from the Haute Loire ? " replied Haute
Loire, &iid then to the query "What's your name?" echoed again Haute
Loire,—"Your profession?" Haute Loire—"But your name is Marcon?"
Yes, sir,—" What department do you come froni?" Marcon, and so forth.

We shall hereafter see, however, that such a case as this is not to be
considered as one of mere aphasia, although that affection was of course

present. I should for my own part be disposed to refuse the name of

aphasia altogether to such a case as that recorded by Dr Bateman as

having occurred at the Salpetriere, of a woman who, although she said

nothing of her own accord, repeated everything that was said to her, and
mimicked all the gestures of the students and of the other patients near

her. We shall presently see that the view taken of such cases involves

important questions as to the pathology and seat of the disease by which
they are caused.

In some, but not in all, cases of asphasia the patient loses the power of

expressing himself in other ways, as well as in speech. There is, for

example, the act of writing, incapacity for which has recently been called

"Agraphia." A person who is aphasic is sometimes able to make all

his thoughts known with his pen. Trousseau relates the case of a carrier
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belonging to tlie Paris Halles, who came into tlie consulting room
making signs that lie conld not speak, and Landed in a note in which
the history of his illness was detailed. He had written it himself, and
it was perfectly well worded. A few days previously he had suddenly

lost his senses, and remained unconscious for nearly an hour. When he
came to, he had no paralysis, hut he could not articulate a single word. In
the course of five or six weeks he completely recovered ; hut what was
remarkable was that during the whole course of the disease he could

manage all his affairs by substituting writing for speech. Such cases are

very exceptional. As we shall presently see, paralysis of the right hand is

very often present in those who have aphasia ; and of course it is then difB.

cult to test the writing. Trousseau, however, mentions one jDatient,

who said oui to everything, and who was unable to write even with
the left hand. One Avay of ascertaining whether the power of combining
letters to form words is preserved, is to give such a person the loose wooden
letters that children play with, asking him to spell his name or to put
together a sentence. He may be quite incapable of doing so ; indeed he
may not even be able to pick out the letters that make up the one or two
words that he is perhaps able to articulate. Trousseau's j^atient, for

instance, whose one word was oui, could not point to the letters o, u, i, in

the title-page of a large quarto volume, containing those letters. Indeed,

the impairment of the power to write is sometimes very marked, when
the speech is comparatively little affected. Dr Jackson records the case

of a woman who could talk fairly well, although she frequently made
mistakes in speaking, and called her children by many names ; but when
told to sign her name she wrote Sunnil Siclaa Satreni, in which there was
not the slightest resemblance to the real name either in sound or spelling

;

and when told to write her address she put down Sunesr met ts oner

Una—lain. We shall hereafter see that if there is much impairment of the

intelligence the value of agraphia as a symptom is much diminished ; but

both Trousseau's patient and Jackson's appeared to have full possession of

their mental faculties.

Again, it has been shown that in some cases of aphasia the memory of

gestures is lost. Trousseau says that such a patient may be unable to put
on the face of a person who is crying, although when he feels grief the

expression of his countenance shows it clearly enough. The patient,

Paquet, who said nothing but Coiisisi, was the subject of the following

experiment : Trousseau first held out his two arms and hands, and moved
his fingers, as though he were playing the clarionet, and asked this man to

imitate him. He immediately executed the same movements with perfect

precision. When asked whether he knew that the attitude was that of a

man performing on the instrument in qixestion he would assent by nodding

his head. Tet, when told, a few minutes afterwards, to jjlace himself in

the very same attitude he seemed to think, and was most times unable to

do it. So, also, a patient whose case was carefully studied by Dr Scoresby

Jackson (' Edin. Med. Jour.,' 1867) was found to be totally unable to

play the piano. He put himself in the proper position, and placed his

fingers on the keys, but he could not play a single bar, not even of a piece of

music with which he had been familiar before his illness. With the left

hand alone he managed a bar or two very slowly, but transposed several

notes. Tet he could hum the same tune pretty well. On the other hand,

games of skill are often practised by aphasic persons with unimpaired

accuracy. Dr Scoresby Jackson di'aws special attention to the skill with

which his patient played draughts; and Trousseau's man Paquet could play

backgammon and dominoes perfectly, knowing all the tricks of those games,

and cheating when he found himself losing.
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It is important to notice that the very words which an ajihasic

patient is unable to utter are perfectly understood by him when spoken
by another person. This, indeed, is but an illustration of a broad dis-

tinction which is traceable throughout the faculty of speech. A child
learns the meaning of words addressed to it by others long before it can
itself speak. A person partially acquainted with a foreign tongue recog-
nises many words, if spoken distinctly by anyone else, which he would have
been unable to call from his memory if he wanted them in conversation.

Nay, we all of us are accustomed to a far wider English vocabulary in the
daily speech of others than we ourselves make use of when we ourselves
talk. Adopting terms used by Dr Moxon, we may say that there is a great
difference beween "incoming" and "oiitgoing" language; or, following
Dr Broadbent, that words are to be considered in two distinct aspects,

first as "intellectual symbols," and then as "motor processes." In aphasia
it is the outgoing language and the motor inocesses that are interfered
with.

Now, there are evidently two ways in which such a limitation of the
aphasic condition can be accounted for. It may be that the perception of
the meaning of the words sj)oken by others, and the uttering of words for

one's self, are respectively functions of different parts of the brain. Or,
again, it may be that both "incoming" and "outgoing" language have
their seat in the same locality, or are both of them functions of the cerebral
hemispheres as a whole, but that the latter requires for its execution the
intervention of some subordinate nervous centres which have nothing to do
with the former. The second of these hypotheses seems to me to be the
correct one ; it has been defended with great ability by Dr Broadbent in the
'Med.-Chir. Transactions' for 1872.

Within the last few years it has been established that aphasia—including
agraphia when that is also present—is almost invariably dependent upon a
lesion of the left side of the brain. This is not, perhaps, a new discovery,

for^ Dr Marc Dax, of Sommieres, read a paper on the subject before
a Medical Congress at Montpellier in 1836, but the paper is now lost.

However, I do not suppose that any physician, either in Paris or in Londo§,
was acquainted with the views of M. Dax when in 1861 M. Broca published"

in the ' Bulletin de la Societc Anatomique ' a case which has formed the.

starting-point of all our modern knowledge. It may seem strange that
the association of right hemiplegia with loss of speech escaped the notice of
any one of the acute clinical observers of the first half of the present century

;

but it was doubtless incongruous with the views which then. prevailed as
to the cerebral functions, and, indeed, it still remains an isolated fact, and
one that needs to be specially investigated and explained. The existence

of such an association is beyond question, and can at any time be determined
by clinical observation. If a number of hemiplegic patients be taken, it

will always be found that many of those in whom the paralysis is on the
right side are sjDeechless, whereas probably every one among them whose left

arm and leg are paralysed will be able to articulate as distinctly as is

compatible with the condition of the tongue and Y\\)S. Moreover, in a certain

proportion of cases aphasia will be found to exist without any paralysis,

the lesion being then almost invariably in the left side of the brain. The
exceptions just hinted at are themselves based upon a rule, namely this,

that in left-handed persons loss of speech goes with j^aralysis of the left

limbs, and not with that of the right limbs ; or, in other words, that it

depends upon disease of the right hemisphere instead of the left. Examples
of such an association have been recorded bv Dr Jackson (' Med. Times
and Gaz.,' 1866), Dr John Ogle ('Lancet,' 1868), and Dr Wadham ('St
George's Hospital Eei^orts,' 1869).
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The next fact in the pathology of aphasia is that it is caused by lesions

of a particular part of the surface of the brain on the left side, and can never
be the result of disease limited to the basal ganglia. Now, Bouillaud was
long ago led by clinical observation to locate the faculty of language in the

anterior lobes of the brain, and, indeed, Grail had previously suggested the

same seatfor it. But it was not until a second case of M. Broca's was pub-
lished, in November, 1861, that anything like precision of localisation was
arrived at, in regard to loss of speech. The case in question is that of a
man named Leloug, aged 84, who after an attack of apoplexy lost the power
of uttering all words, with the exception of four, although he knew all that

was said to him, and could make himself understood by gestures. He died

at the end of a year of a fracture of the femur. At the post-mortem
examination the posterior third of the second and that of the third left

frontal convolutions were found to have been destroyed by softening, their

place being occupied by a collection of fluid in a cavity the walls of which
were of an orange-yellow colour from the presence of altered blood.

Ever since the third left frontal has been known as Broca's convolution,

and the majority of pathologists have maintained that aphasia is always
dependent upon a lesion involving it, or at least affecting some closely

adjacent part of the surface of the same hemisphere. Now, this doctrine

involves two distinct statements. In the first place, it asserts that no dis-

.ease of the corpus striatum, or even of the white substance outside it, is

capable of causing loss of speech. The general accuracy of this assertion is

sufficiently indicated by the fact that cerebral haemorrhage, in the position

in which it usually occurs, constantly leaves the speech unimpaired. And
in 1876 DrBroadbent was able to say ('Brit. Med. Journ.,' i, p. 436) that he
knew of no case on record in which lesion of the corpus striatum not extend-

ing higher, had given rise to this symptom. At first sight such a fact

might seem inexplicable, since it is difficult to see how any effect can be
produced by destruction of a convolution which may not equally follow the

division of those conducting fibres which connect it with the basal ganglia,

or even with the spinal centres. I do not know of any writer who has

grappled with this difficulty, except Dr Broadbent himself. He believes

that there are two distinct routes by which impulses pass from Broca's con-

volution to the nerve nuclei in the pons, medulla oblongata, and medulla
spinalis. One is the straight path through the left corpus striatum, the

other is by commissural fibres which go to the third frontal convolution on
the opposite side, and thence down through the right corpus striatum. So
long as either of these routes remains open, speech is possible ; it being of

course assumed that the nuclei on opposite sides are so closely associated

together by cross connections as to be set in action simultaneously. It

may be noted, as one inference from Dr Broadbent's hypothesis, that if

hemiplegia and aphasia occur together, tlie lesion must be one which either

involves simultaneously Broca's convolution and the corpus striatum, or

else affects an extensive area of the hemisphere in the neighbourhood of the

fissure of Rolando. Whichever is the case, the cause of the disease must
almost always be obstruction of the Sylvian artery whether by embolism,

thrombosis, or syphilis. Now, I have already pointed out at p. 476, that

whereas the central ganglia inevitably undergo softening when their blood-

supply from that artery is cut off, the convolutions may fail to present any
obvious morbid change, although the interference with their circulation may
nevertheless havebeen quite sufficienttoimpair their functions. Inotherwords,
if in making an autopsy one should overlook plugging of the Sylvian artery

—

and until lately it was not usual for pathologists to devote special attention to

the condition of the cerebral vessels—one might easily suppose that the only

disease was situated in the corpus striatum, and that this had caused the
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aphasia. In July, 1877, I made an autopsy in which it would have been
quite possible to commit this mistake ; the patient was aphasic, and the
only obvious lesion of the brain was in the corpus striatum, but the Sylvian
artery contained an embolism at its very commencement.

In the second place, the doctrine referred to in the commencement of the
last paragraph involves the assertion that aphasia cannot be caused by a
lesion of any part of the surface, even of the left hemisphere, with the
exception of the third frontal, or at least of some immediately adjacent
convolution. Kow, it may be that this position is not as yet completely
established. Cases are very rare in which a morbid change is limited to a
single spot on the convexity of the brain with sufficient accuracy to throw
any light upon the question. If it be softening, it must be due to obstruc-
tion of a single branch of the Sylvian artery. We shall hereafter see that the
effects produced by tumours are in some respects fallacious. I shall, how-
ever, have to mention a case in which the occurrence of transitory attacks of

aphasia, in a woman who had cancer of the breast, led to the suggestion
that she had a secondary nodule in the third frontal convolution of the left

hemisphere of her brain, and in which this diagnosis was afterwards
verified by an autopsy. On the other hand, the facts cited by Trousseau, in

opposition to the localisation of aphasia in Broca's convolution, or in its

close neighbourhood, seem to me of very little value ; and this is the opinion
of Dr Broadbent likewise, who said in 1872 that he examined into all the
apparently exceptional cases of which he had been able to find the records

;

and that it was remarkable how large a proportion of them broke down
under careful scrutiny. "

Eeverting now to the theory of the causation of aphasia, we have to ask
how it can be that loss of speech is always dependent on a lesion of the

surface of the left hemisphere, excej^t in left-handed persons, in whom the
association is with disease of the corresponding part of the right hemi-
sphere. By Trousseau this supposition was treated as an absurdity,

opposed alike to analogy and to common sense. And I believe Dr Moxon
was the first to throw any light upon it, and to suggest , an explanation

which has virtually been accepted by almost every subsequent writer. His
view (' Med.-Chir. Rev.,' 1866) is that the two halves of the brain are

originally syminetrical, and resemble one another in their functional

capacities, but that in the course of education one side only becomes stored

with those ideas of associated movements which are required for the

performance of bilateral actions, such as are concerned in speech. Or, as he
elsewhere puts it, one side of the tongue guides the other

;
just as the right

hand guides the left one when they are made to execute similar motions, it

being notorious that this requires infinitely less attention than the

execution of opposed motions by the two hands respectively. Dr Moxon
does not more fully explain why the process of education should take

place on one side of the brain rather than the other ; and this has been
regarded as a difficulty by some later writers. But, as we have seen, the

associated movements which make up the act of writing, and in which only

one hand is concerned, are so closely connected with those that constitute

speech, that agraphia very commonly accompanies aphasia. Now, it is true

that all men do not learn to write ; but there is perhaps no savage who does

not from his earliest infancy become accustomed to employ one hand
rather than the other in gestures by which he supplements speech in com-
municating with others. And it was a suggestion made by Broca himself

that this preference for the use of the left hemisphere for so many other

purposes led to the education of convolutions of that hemisphere for the
" motor processes " concerned in speech.

I have hitherto confined the subject of aphasia entirely to the loss of
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" outgoing " language, as Dr Moxon calls it ; we have still to ask what are

the relations of this affection to that other part of the faculty of speech

—

*' incoming " language—which consists in the recognition of words spoken hy
others. Now, many modern wi'iters, following Dr Sanders and Dr Wilham
Ogle, admit a separate variety of aphasia, which they term amnesic or

amnemonic. The characteristic symptom of it is, they say, that the patient

is able to utter words, provided that he has first heard them spoken hy
another person. In fact, one may be able, by prompting, to make him speak

pretty freely, although he may be incapable of saying anything in reply to

a mere question. Now, it is, in the first place, to be observed that the value

of this test is limited to those cases in which it yields a positive result. If

the man continues altogether speechless, after one has repeated again and
again the word or the sentence which he is asked to utter, one gains nothing

by the experiment. That the memory for " incoming " language is not alto-

gether lost may, indeed, sometimes be obvious from the gestures of

intelligence which such a person makes if the right word is suggested to

him, and from his strongly-marked dissent when other words are substituted

for it. Moreover, in those cases in which an attack of aphasia rapidly

passes off, the patient may be able to give a complete account of all that

occuiTed duiing his illness, and to state that his power of thinking was alto-

gether unaffected. Prof. Lordat, for example, who once suffered m this

way, said that he was able to combine abstract ideas, and to distinguish

them accurately. Being accustomed to teach, he thought over the subject

matter of a lecture, and found that he could dispose in his mind the chief

points without dif&culty, and introduce any changes that he pleased in their

order. He thought of the Dosology, but he was not able to recollect

a single word of it. I must leave it to the metaphysicians to discuss

how far it is possible for the mental processes to be carried on without
• the revival of words, as symbols, in the consciousness. But I think it is

• clear that in M. Lordat's case the fault lay in the machinery of expression

alone.

Again, when aphasia is incomplete, so that the patient can utter one or

two words, and uses them in answer to eveiy C[uestion that may be put to

him, he is often perfectly conscious of the mistakes that he commits.

Every physician has seen such cases, and T^-ill remember the shake of the

head, the puzzled look, the smile—half-amusement, half-vexation—the

repeated attempts to find the right word, the beam of satisfaction if by
chance it at last comes off the tongue.

These facts seem to me to prove beyond dispute that the memory of

language may be unimpaired even when there is complete aphasia. Now
let us look at the other side of the question. Many patients affected with

partial aphasia go on uttering the same word for months or years, without

seeming to know that anything is amiss with them. Trousseau studied

very carefully the case of an artist who, according to his own account,

suffered from nothing but failure of S2")eech, being able to understand

perfectly all that he read, and being in full possession of his intellect. It

turned out that he made the grossest mistakes in reading aloud, that he

wrote one word for another without being aware of it, and that when asked

to sketch a human figure he drew like a child who had never been taught.

The same writer, referring to another case, lays stress on the fact that the

patient, who read the newspaper, and expressed by signs that he understood

it perfectly, was nevertheless in the habit of reading the sheet over and over

again in the same day. And a girl who was under his care had for a year

one book in her hands—a religious work, the ' Month of Maiy '—and
almost always read the same page. He suggests that a very good test of

the understanding of an aphasic patient is to take up a book, and to read a
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few lines, telling the patient to follow with his eyes, and to turn over at the
proper moment. The artist, whose case has already been referred to,

conld never do this correctly. From these observations Trousseau concludes,

in spite of the facts mentioned in the previous paragraph, that in aphasia
there is not merely loss of speech, but also impairment of the intelligence.

But it seems to me that this writer did not sufficiently bear in mind the fact

that the lesions which cause aphasia are in most cases such as interfere with
the supply of blood to a large part of one hemisphere of the brain. We
have seen that when this symptom is associated with hemiplegia it is almost
invariably dej)endent upon obstruction of the trunk of the Sylvian artery.

A good illustration of the principle that in such cases other symptoms may
be present, which have no necessary connection with the aphasia, is afforded
by the fact that there is often anosmia—loss or impairment of smell

—

in the corresponding nostril. In the ' Med.-Chir. Transactions ' for 1870,
Dr William Ogle refers to seven instances of this : he supposes that the
so-called external root of the olfactory bulb becomes " implicated when it is

passing to the floor of the fissure of Sylvius." Dr Perrier's suggestion that
softening extends to the suhiculum cornu Ammonis (which he imagines to be
the centre of smell) appears to be inadmissible, since that structure lies

Ijeyond the area of distribution of the Sylvian artery.

The question, therefore, is—not what degree of defect of understanding
may be found in aphasic patients, but what amount of intelligence they are
capable of retaining. Instances of pure aphasia, unattended with paralysis

of the limbs, are especially worthy of study in reference to this question. I
think it will be found that while the loss of speech is often absolute, the
m.emory may in such cases be unimpaired.

On the other hand, one is constantly seeing patients with right hemi-
plegia who go on for years, unable to utter a single word, or to communicate
in any way with their dearest relations. It would be a sad thing to suppose
that such persons are really in possession of all their mental faculties, and
that they are living, as it were, imprisoned within an iron mask. We may,
I think, dismiss such a notion. Indeed, it is certain that those who suffer

from left hemiplegia, dependent upon any extensive lesion of the right

hemisphere, manifest an equally marked impairment of intelligence,

although they are not deprived of speech.

These considerations have led me to the conclusion that, although loss of

speech is often associated with the inability to understand " incoming

"

language or to recognise mistakes made in " outgoing " language—and I
think it would be convenient to transfer the use of the term amnesia, so as
to make it correspond with this condition—yet the two things are essentially

independent of one another, and the latter indicates the existence of a lesion

extending far beyond the limits of Broca's convolution.

I have recently found that Dr Broadbent has arrived at the same con-

clusion (Med.-Chir. Trans.,' 1872, p. 174). He, like myself, is finnly

convinced of the truth of Broca's theory, so far as concerns the seat of the
lesions which are attended with aphasia, when it occurs independently of

any failure of intelligence. This theory, however, is very far from implying
that the whole of the faculty of language is localised in any one part of the
hemispheres. It only asserts that a certain spot in the left hemisphere
contains machinery, without the use of which a person cannot utter words,
nor indeed convey his thoughts to the pen in writing.

There is yet another point of view from which it is necessary to consider
the pathology of aphasia ; namely, as to whether this symptom, when
occurring in persons of unsound mind, is necessarily dependent upon a lesion
in,' or even upon functional disturbance of, Broca's convolution. It seems
to me that such a conclusion is very doubtful. Dr Bastian mentions the
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case of a lunatic wlio did not utter a single word for several years, except

during two brief intervals, once when he had an attack of pleurisy that

lasted some days, and once when he was suffering from toothache. And Dr
Forbes Winslow relates a similar instance ; a person who had been insane

for fifty-two years did not speak during thirty years, but recovered speech

and answered questions perfectly well during the last fifteen years of his

life. In such cases there is surely no reason to suppose that any local lesion

was present.

The same observation may be made in reference to some of the cases

which Trousseau gives as examples of aphasia ; for instance, that of the lady

who was wont to welcome her visitors by exclaiming pig, animal, stupid fooly

while she nevertheless seemed not to understand the meaning of the insulting

expressions which she used. And, again, it is applicable to an example of

supposed agraphia, occurring in a lunatic at Broadmoor, which has been
recorded by Dr Bastian. The inability to write was of an " amnesic" type,

and seems to me to have been merely one of the manifestations of his

insanity. (' The Brain as an Organ of Mind,' 3rd ed., p. 660.)

c. Apoplexy.—Remarkable changes have occurred in the meaning of the

term apoplexy. From having originally signified a " stroke," in which the

patient falls like an ox struck down by the butcher, it became applied to the

effusion of blood upon the brain which was found to be the most common
cause of such attacks, and this use of the word was afterwards extended to

hsemorrhages in other parts, so that pulmonary apoplexy, retinal apoplexy,

and apoplexy of the suprarenal capsules were spoken of. There is, how-
ever, no advantage in employing apoplexy as a mere pathological synonym
for "cerebral haemorrhage," a term which is itself both convenient and
devoid of any second meaning. But in clinical medicine it is extremely

desirable to have a name for that form of coma which is due to disturbance

of the cerebral circulation from some local cause acting within the cranial

cavity—as distinguished, I mean, from mere failure of the heart's action on
the one hand, and, on the other hand, from narcotic or alcoholic poisoning,

ursemia, epilepsy, or external injury ; and for this purpose the word apo-

plexy appears to be altogether suitable and convenient. A long chain of

authorities, including some of the most distinguished names in medical

literature, might be quoted in favour of a somewhat similar application

of it.

Symptoms.—A patient in an apoplectic fit lies "deprived of sense and mo-
tion. He cannot be roused, but there may be varying degrees of insensibility.

Sometimes the well-known voice of a wife or son may elicit an unintelligible

muttering or growling sound in reply, or the application of a spoon to the

lips may cause them to be closed and the teeth to be clenched in automatic

refusal of food ; or one hand may be used to rub or scratch the side of the

face or body. More often no such indications of cerebral activity present

themselves; the limbs remain in whatever position they may happen to fall

into : the respiratory movements and the beatings of the heart alone show
that life remains. The pupils are generally torpid, and sometimes altogether

insensitive to light ; they are sometimes equal and of normal size, sometimes

both dilated or both minutely contracted, sometimes unequal, one being

dilated and the other contracted. The conjunctivae can often be touched

without any reflex movements being exerted in the eyelids. Pinchiugor
pricking the skin seldom leads to any manifestation of consciousness, but

sometimes the hand or the foot is di'awn away, and so one may be able to

make out that one side of the body is withdrawn from nervous influence

more completely than the other side. Or it may be found that when the

upper limbs are lifted and allowed to drop upon the bed, one is a dead
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weight ; or, on the other hand, the arm and the leg on one side may he rigid,

those on the opposite side may be relaxed. We shall presently see that such
indications of unilateral mischief are of considerable diagnostic importance,
and another similar sign, which may sometimes be noticed when it is im-
possible to make out the presence of hemiplegia, is the conjugate deviation of
the eyes described at p. 486.

In the foregoing description of an apoplectic seizure I have not attempted
to arrrange the various symptoms in a systematic way, but have rather
endeavoured to follow such an order as would be likely to be adopted by a
medical man when called to examine an actual patient. The appearance of
the countenance varies greatly in different cases ; sometimes it is pale, some-
times congested and of a purple colour, with lividity of the lips and tongue

;

the features are often turgid and swollen ; the forehead and cheeks, and,
indeed, the whole surface of the body, may be bathed in perspiration, which
saturates the linen and stands in large drops upon exposed parts of the
skin. The temperature, as measured by the thermometer, has been care-
fully investigated by Bourneville. He finds that there is at first a slight
fall, amounting to about 2° Fahrenheit. In rapidly fatal cases this con-
tinues until death, but if life is prolonged the temperature rises, and for
several days it may remain at about 100°. When death occurs at an
interval of more than ten hours from the commencement of the attack it

may be preceded by a rapid elevation of temperature. I believe that this

was first noticed by Dr Hughlings Jackson ; it is always to be regarded as
a very unfavourable sign. I have notes of one case in which the thermo-
meter registered 107°. When recovery is to take place, the temperature
commonly returns to the normal point two or three days after the com- '

mencement of the attack.

The pulse may be either increased or diminished in frequency ; the pro-
gnosis is bad if it is greatly above or greatly below the average, say below
60 or above 120, but the converse is not necessarily true. Dr Jackson '

mentions an instance in which the pulse was 72 within five hours of the
death of the patient, the rate of the breathing being 14 in the minute.
As a rule the pulse becomes more rapid as the case goes on towards a fatal

termination, but the worst sign of all is irregularity of the pulsations of the
heart, a succession of rapid beats being followed by a series of beats at long
intervals, or the heart perhaps stopping altogether for a brief sj)ace. For-
merly great stress was laid upon the " full " and " labouring " character of

the radial pulse in apoplexy, and it was supposed to be a proof of the
necessity for vensesection. We now know that the high arterial tension
which causes it depends upon the presence of chronic renal disease.

The breathing is sometimes infrequent—there may ba as few as three or
four respirations in the minute. Towards the last it often happens that the
patient ceases to breathe for perhaps a minute, and a purj)le flush diffuses itself

over the countenance, but afterwards a deep breath is again drawn, the face

resumes its natural colour, and the respiration goes on as before. This may
be repeated several times, until at length a final pause occurs ; the heart

'

may then go on beating for a considerable length of time, but at length its ^

pulsations cease and the patient is dead. In some cases one may observe a-

remarkable modification of the ratio between the breathing and the pulse,

which is known as the Cheyne-Stokes respiration.

But in many cases the way in which apoplexy destroys life is by a gradual
increase of obstruction to the breathing, which seems generally to depend

'

upon a concurrence of several distinct causes. One of these is very often =

the supervention of an oedematous pneumonia, beginning in the bases of the'

lungs and spreading upwards through the back parts of those organs.'

Another is the accumulation of a thin secretion in the air-passages, which ^^



502 APOPLECTIC STBRTOE—DURATION OF THE EIT

becomes beaten up into a froth, by the inhaled air, and may completely fill

the main bronchi and even the trachea. It is probable that the pouring out
of this fluid is often the result, in part, of an irritation set up by the entrance

of fluid nourishment ; for when a patient is comatose, milk and beef tea and
brandy are very apt to run down into the larynx without giving rise to any
warning cough or sensation of choting. But I think that there can be na
doubt that another important factor in its production is the impediment to

the act of respiration which is due to paralysis of the tongue and fauces.

Everyone who has made post-mortem examinations on the bodies of those

who have been suffocated knows how large a quantity of frothy fluid is

found in the air passages even when death has been rapid ; but an apo-
plectic patient may lie for days in a condition in which there is considerable

interference with the breathing, as is shown not only by the lividity of his

countenance, but also by the fact that the entrance and exit of air are each,

accompanied by a noise which is commonly called stertor. The causes that
lead to the occurrence of this sound were, I think, first clearly pointed out
by Dr Bowles, of Folkestone, in the ' Med.-Chir. Trans.' for 1860. He
admits that when the mouth is partially open the soft palate sometimes
drops upon the tongue and vibrates as the air rushes in beneath it. But he
ascribes far more importance to a change in the position of the tongue
itself ; he shows that when the mouth falls open, the point of attachment of

the lingual muscles to the symphysis is carried backwards, and he thinks

that the tongue then comes into contact with the posterior wall of the

pharynx. As might be expected, this is especially aj)t to occur while the

patient lies supine. Dr Bowles finds that turning him over upon his side,

with the mouth inclined so that the saliva and other secretions can drain away
from it, often causes the entire disappearance of stertor, and may be followed

by a decided improvement in some of the other symptoms. When the
breathing is noisy the cheeks are often puffed out at each expiration in

consequence of paralysis o£ the buccinator muscle ; this is of no significance,

however, unless it be as suggesting an unfavourable prognosis.

The duration of an apoplectic seizure is very variable. In some exceed-

ingly rare instances death takes place a few minutes after the com-
mencement of the cerebral symptoms. Thus Dr Jackson mentions the

case of a woman who was sitting at the tea-table, when she stopped in the

middle of a laugh, cried out " Oh, my head !
" fell back in her chair, and

'

died within five minutes at the most. Abercrombie relates a similar

occurrence in a woman who was one evening attending a crowded meeting,

and who seemed to be in perfect health. Towards the conclusion she

uttered a loud and convulsive scream, and fell down insensible. She was
immediately carried out, and was seen by Dr Macaulay, who happened to

be present. He found her pale and altogether unconscious, and within five

minutes she was dead. In each of these cases the blood was found effused

under the arachnoid. In 1864 there was brought to Guy's Hospital

the body of a woman who had died almost instantaneously as she was
returning home from the theatre with her children ; in that instance also

a large quantity of blood had been poured out over the sides and base of

the brain. But some years ago I made an autopsy in a case in which death
had taken place nearly as quickly, and in which there was a large clot

within the left hemisphere, bursting into the lateral ventricle. The patient,

a man, aged forty-one, was in a surgical ward for some laryngeal affection and

,

sent down to the dispensary to fetch the medicines ; on his way he had a
fit, became comatose, and died within ten minutes. One would have
expected that haemorrhage into the pons should often cause instantaneous
death. But Dr Jackson remarks that he has never seen such a case, although
he has known a woman lie deeply comatose for some hours, in whom this part
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of the brain was hollowed out into a mere shell. In the most rapidly fatal

case of a clot in the pons that I find recorded at Guy's Hospital, death occurred
in forty minutes ; two patients lived each for two hours, one nine hours and
a half, one thirteen hours, one sixteen hours, and one two days. Meningeal
haemorrhage also seems constantly to prove fatal within forty-eight hours.

But in the ordinary form of apoplexy, in which blood is effused into the
neighbourhood of the corpus striatum, life is often maintained for a much
longer period. I have notes of twelve cases in which death did not occur
until between the second and the seventh days ; and of six cases which
terminated at the end of ten, twelve, thirteen, sixteen, nineteen, and
again nineteen days respectively. It is worthy of remark that two among
these six cases were examples of what I believe to be a very rare occur-

rence, namely, the formation of a clot within the substance of the brain,

which was large enough to destroy life, but which yet failed to reach
either the lateral ventrical or the surface ; and in a third case the seat of the
haemorrhage was altogether exceptional, being the intei'ior of one posterior

lobe.

But, as I have already remarked, an apoplectic attack does not
necessarily prove fatal. In many cases consciousness is regained. This
always takes place more or less gradually. After a few hours, one is-

perhaps able to rouse the patient so that he will give his name, although
when left to himself he still takes not the slightest notice of anything that
goes on in the room. For several days he generally remains drowsy and
apathetic, or his ideas may be confused and perplexed ; or he may even be
delirious, talking incoherently, and throwing himself out of bed. In such
cases, however, the prognosis is not good, in spite of the fact that the coma
has passed off, Nothnagel says it is exceptional for recovery to occur if

insensibility persists for as long as forty-eight hours. In cases which
terminate favourably, as the patient regains consciousness, the symptoms of

local damage to the brain become manifest, of which the most important is .

hemiplegia, with or without aphasia.

Onset.—^Hitherto, I have, as far as possible, avoided saying anything about
the way in which an apoplectic attack begins. Etymologically, its commence-
ment ought to be sudden ; the patient falling down in an instant, as if

struck upon the head. But we shall presently see that in the cases now under
consideration such a seizure comparatively seldom occurs. The older writers

laid great stress upon certain symptoms which they believed to be frequent
precursors of apoplexy, and which they therefore designated " warnings " or
" molimina." But under these names they included a great variety of com-
plaints, without any definite limits as to time :—an epistaxis, for instance, ,

happening several months before the cerebral attack ; or an ecchymosis of
the conjunctivae, perhaps the result of a violent effort in coughing or sneez-

ing ; or even the frequent recurrence of giddiness or headache in a person .

advanced in years. These last symptoms, indeed, are not unlikely to be
due to a morbid condition of the blood-vessels of the brain, which may
presently lead to their rupture ; and the local patches of softening, which,

we have seen to be more direct effects of such vascular changes, afford a
ready explanation of other nervous disorders,—such as thickness of speech,

diplopia, partial ptosis, sensations of numbness and formication in the hand
.

or in the fingers, partial loss of power in the arm, or dragging of the foot,^—

any one of which, if occurring in an old man or woman, is pretty sure to be
taken as threatening the supervention of a seizure, even though it may after

a few weeks disappear, leaving the patient apparently as well as ever. One
cannot altogether reject this view of the matter ; but it is to be remembered
that each of the symptoms in question may arise from other causes, and
that even if one could be sure that they were due to a diseased state of the i
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cerebral arteries, it would not necessarily follow that an apoplectic attack

was about to occur.

On tbe other hand, the very same symptoms may be actually results of

cerebral haemorrhage, a vessel in the brain having already given way ; and,

unless the extravasation remains small in amount, the patient is very

likely to become comatose a few hours later. In such cases it is obviously

incorrect to speak of "warnings." Abercrombie, many years ago, pointed

out that cerebral haemorrhage comparatively seldom leads to sudden loss

of sense and motion, or (in other words) to the classical form of apoplectic

seizure. A very precise clinical Jiistory of the cases in which extravasa-

tion of blood is most apt to be found is given in his celebrated work.

The first symptom, he says, is a pain in the head, which may be so violent

as to make the patient scream. The face at the same time becomes pale,

the body cold, and the pulse very weak ; there is sickness, or even vomit-

ing ; and he may fall to the ground faint and exhausted. Often a slight

convulsion occurs. After a little while he may be able to walk home

;

he is quite sensible, but oppressed ; he remains cold and feeble, with cada-

verous pallor of the countenance. By degrees he recovers his warmth,
his face regains its natural appearance, and his pulse improves in

strength. Then he becomes flushed, he answers questions slowly and
heavily, and gradually he sinks into coma, from which he very seldom
recovers. All subsequent writers have recognised the truth of this picture.

It has been shown that after fracture of the skull, when the middle menin-
geal artery is torn through, a very similar series of events take place ; and
the name of " ingravescent apoplexy " has been given to cases which run
such a course. But, until quite recently, most observers have regarded this

as only one form of the disease, and have supposed that cerebral haemor-

rhage very commonly begins with sudden coma. It is, indeed, the fact

that insensibility is often present when the patient first comes under obser-

vation . Perhaps he is picked up in the street, or found lying on the floor,

or in a water-closet ; or the seizure may have come on during sleep, so as to

give no opportunity of tracing its earlier symptoms. But Trousseau says

that although his attention was for fifteen years directed to the question, he
did not in that time meet with a single instance in which, when an attack

of cerebral haemorrhage occurred in the presence of witnesses, it did

not begin more or less gradually. An exception ought perhaps to be
made for those cases which destroy life in a few minutes. Another
exception is made by Trousseau himself for certain cases which begin

with an epileptiform seizure, and this is endorsed by Dr Hughlings Jackson,

who has laid special stress upon the frequency of this mode of commence-
ment. Still the conception of " ingravescent apoplexy " as being a par-

ticular modification of the disease has to be given up. Moreover, it has to be
admitted that the symptoms before coma sets in are far more variable than
would appear from Abercrombie' s description. Pain in the head is often

absent. Not unfrequently the only thing which is noticed by the patient is

a numb feeling, or a sense of weight in one of the limbs. Thus Trousseau
relates the case of a woman who while returning from market noticed that

she dragged her right leg, and that her right arm felt heavy, so that she

changed into her left hand a folded newspaper which she was carrying,

lest it should fall into the mud. She walked upstairs into her room, took

off her clothes and got into bed; after which she became hemiplegic

and comatose, and remained in a state of stupor for three days. Another
patient, who came under the care of the same physician, had noticed while

at dinner that one of his hands felt heavy ; he was not giddy, but faltered

a little in his speech. He tried to rise from his chair, but one of his legs

being paralysed he fell down. His children lifted him up, and with their
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assistance he walked into the next room, and sat down. Trousseau arrived

in three quarters of an hour, and found him perfectly conscious

;

but his left arm and leg were almost powerless. Profound coma
set in a few hours afterwards, and he died the following morning.

Another modification of the symptoms produced by cerebral haemorrhage at

its commencement is that in which it is attended with a transitory loss of

consciousness, from which the patient quickly recovers, and which is sepa-

rated by an interval from the final coma. To this Trousseau gives the

significant name of " cerebral surprise." A satisfactory explanation of

it is not easy. One can, indeed, imagine that the injury to the brain-

tissue which occurs at the moment when the vessel gives way causes a kind

of shock that is diffused over the nervous centres. Trousseau cites, in

illustration, the experiment of trephining the skull of a dog or rabbit and
introducing a leaden ball into its interior ; symptoms of stupor, he says, are

immediately manifested, which quickly pass off, leaving a degree of hemi-

plegia proportionate to the compression. But Nothnagel says that in

hundreds of observations upon animals, in which he injected chromic acid

into the brain, or produced artificial extravasation of blood, he never saw a
similar effect produced. This writer cites, as an analogous phenomenon,
the effect of suddenly cutting through the spinal cord, in instantaneously

suspending for a time the reflex excitability of the centres below the line of

section.

Locality.—Somewriters suppose that the symptoms of an apoplectic attack

commonly present modifications which enable the exact seat of the lesion to be
determined, if it is other than the usual one, close to one of the corpora striata,

JBut I do not think that this can often be done, at least while the coma lasts,

nor in cases that prove directly fatal. I have already, at p. 603, pointed out

that some forms of cerebral haemorrhage are more likely than others to

destroy life rapidly; this, however, goes but a very little way towards

a differential diagnosis. In apoplexy of the pons the pupils are often

contracted to pins' points, and the respirations are exceedingly infrequent

—perhaps not more than six or four in the minute. But I have notes of

one case in which dilatation of the pupils was present, and similar instances

are mentioned by Nothnagel; the breathing too is sometimes hurried.

Nothnagel seems to think that convulsions are more apt to occur than when
blood is effused into other parts of the brain, but of this I do not find any
evidence. Other symptoms enumerated by him are rigidity of the neck and
tonic contractions of the limbs generally. He says that paralysis of the

limbs on both sides is observed only in cases which quickly end in death ; and
I have no doubt that he is right. It can seldom happen that an " alternate

hemiplegia " is made out satisfactorily while the patient is insensible. I

have already mentioned that this form of apoplexy sometimes leaves behind

it a permanent difiiculty of articulation.

The fact that lesions affecting the cerebral convolutions so often give rise

to convulsive seizures has led some observers to suppose that such symptoms
are especially apt to occur in cases of meningeal haemorrhage. But so far

-as I can judge from the cases which I have collected they are not really

more frequent than when blood is effused into the interior of one of the

hemispheres. Nor is rigidity of the limbs noted as having been commonly
present,—a fact which Dr Groodhart has already pointed out in the ' Guy's

Hospital Eeports' for 1876. On the other hand, it would seem that a

definite hemiplegia is comparatively seldom observed in this form of

apoplexy ; the blood makes its way too easily along the subarachnoid space

at the base of the brain to compress one hemisphere more than the other.

In some cases the coma is preceded by delirium.

Another question is whether it is' possible to make out at the bedside
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tlie existence of laceration into the lateral ventricle, when the original lesion

is in one of the hasal ganglia. The recurrence of coma, after recovery from
a first seizure, has heen attributed to this cause^ by Nothnagel and some
other writers ; but we have seen that it is a common feature in all cases of

apoplexy. Others have supposed that the presence of ventricular effusion is

indicated by paralysis of all four limbs succeeding to hemiplegia, or by
early rigidity of the arm and leg on the side opposite to the lesion. The
latter opinion was maintained by Durand-Fardel. But I am not aware
that the exceptional cases in which profound coma and death are caused by
a clot limited to the substance of one hemisphere have as yet been made
the subject of a critical comparison with those in which there is extravasa-

tion into the ventricle. In 1874 I made an autopsy in the case of a lad,

aged seventeen, who had died fifteen hours after having been found lying;

on the ground in a state of insensibility. All the cavities of the brain,

including the third and fourth ventricles, were found full of clot, which was
present in equal quantities on the two sides. 1 could discover no cause for

the hsemorrhage, all the central ganglia being quite healthy. There had
been repeated epileptiform fits, but I could not learn that the symptoms had
differed in any other resj)ect from those of an ordinary apoplectic attack.

In 1876 an old woman died in the Clinical Ward of Gruy's Hospital under
my care, of a seizure which was particularly noticed to be unattended with
definite paralysis of any of the limbs. The right lateral ventricle was full

of clot, which had come from the superficial part of the caudate nucleus,

the internal capsule being quite uninjured. Thus the absence of hemiplegia

is not peculiar to cases of meningeal hsemorrhage.

Diagnosis.—In the diagnosis of apoplexy one has to bear in mind many
varied morbid conditions with which it might be confounded ; indeed, I do
not know of any other disease that can be compared with it in this respect,

nor in the importance, as well as in the difficulty, of forming a right

judgment. The liability to error arises in two different ways, which it is

well to keep distinct ; sometimes from the absence of any history as to the

origin of the patient's attack, or from the history being vague or untrust-

worthy ; sometimes from the doubtful nature of the symptoms.
Thus a man may be discovered comatose and stertorous in bed or upon

the pavement of the street, and there may be no one to say what has
happened to him ; or it may be impossible to depend upon the statements

of those in whose company he is found, or there may be suspicion of foul

j)lay. In all such cases three alternatives must be taken into careful con-

sideration before deciding that the case is one of apoplexy ; these are (1) that

his brain may have been injured by external violence, as by a blow or a fall,

with or without fracture of the skull
; (2) that he may have taken poison

;

(3) that the patient may be intoxicated.

1. As regards injury to the brain difficulties arise in several ways. There
may be no bruise upon the face or head, and no displacement of any part

of the calvaria, and at the post-anortem examination we may for the first

time discover that the skull is fractured, or that the prominent parts of the

brain on one side are bruised in such a way as to show that external violence

had been the cause of death. Even then, however, one is by no means
justified in concluding that the case was originally one of accident or of

injury inflicted by others. The man may have had a fit, or he may have
been drunk, and in falling he may have fractured his skull. Thus in 1859
a man was admitted into hospital who was driving in a cart when
he fell and was picked up insensible. He died after four days, and the

surface of the brain was found to be extensively bruised, but as he was
known to be subject to epilepsy, it appeared clear that one of these attacks,

had been the cause of his falling. Again, we must bear in mind that
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meningeal hsemorrliage often occurs as the result of disease, it is only when
the hrain suhstance itself is ecchymosed that we are justified in attributing-

to external violence cases in which blood is found effused on the surface of

the brain. On the other hand, we have had several instances in which a
severe injury of the skull with laceration of the cerebral convolutions has

been associated with haemorrhage into the central parts, exactly like that

which occurs in aj)oplexy. Some of these have undoubtedly been examples

of spontaneous effusion of blood into the brain, the superficial injuries

having been caused by the patient's falling upon a kerbstone or a hard

floor, or the like, but it is certain that a blow or fall upon the head may in

rare cases cause rupture of an artery in the interior of the organ. Thus in

1866 a man was admitted into a surgical ward an hour before his death, who
had been steering a barge on the Surrey Canal when a steamer came
too close and struck the rudder ; the tiller knocked him over, and he
was picked up insensible. There was no injury to the cranium, nor to

the surface of the brain. The right lateral ventricle was found full of

effused blood, the septum was broken down, and there was a moulded clot

in the fourth ventricle. In 1868 a patient in the ward for ophthalmic cases,

being unable to see, missed his footing and fell, striking his left temple. A.

large quantity of blood was effused upon the cerebral convolutions, but the

right corpus striatum was also extensively ecchymosed, and had in its inte-

rior a mass of blood of the size of a hazel-nut. In 1870 a man came to the

hospital with a cut on his forehead, saying he had slipped upon a flight of

stone steps at the Victoria Theatre. He ultimately became hemiplegic and
comatose, and died, and the right lateral ventricle was found to contain a lai'ge

clot, the blood having oozed from a rent in the thalamus. In 1865 a patient,

was admitted who had been found lying by the side of a crane, the handle
of which seemed to have struck him on the head, there being a wound of

the scalp. At the autopsy the left corpus striatum and thalamus were
discovered to have been destroyed by a large mass of blood lying between
them. Sometimes it is impossible to decide whether a case is one of injury

or disease. In 1862 a man was admitted who had fallen several feet upon
his head from a platform on which he had been working. His skull was
fractured, but it was found that the lateral ventricles were full of blood,,

and that the right corpus striatum was broken up by a large clot which
projected through an opening in its surface. The opinion of his fellow-

workmen was that he had overbalanced himself, as he had shown no sign of

having a fit, but Dr Wilks, who made the autopsy, left the question an open
one in his report.

It will be noticed how closely the appearances found in these five cases

resembled those of spontaneous cerebral haemorrhage. Now, in the reports

of three of them it is distinctly stated that the kidneys were granular, or

wasted, or cystic ; in the other two the state of these organs was not

noticed. In other words, although the rupture of the artery was the direct

result of a blow or fall in each instance, it yet seems that they niay fairly

be regarded as examples of ordinary apoplexy, the main cause having pro-

bably been indirect, namely, the existence of chronic disease in the coats of

the vessel. Most likely if no accident had happened these patients would
have died of spontaneous haemorrhage into the brain a few weeks or months
later. One cannot be surprised that it should be impossible to diagnose

such cases in the absence of a history during life, when after an autopsy
their right interpretation is so difficult.

2. Narcotic poisoning may be mistaken for apoplexy, or vice versa. We
have seen that in some instances in which blood is effused into the pons
Varolii, the pupils are contracted and the respiration is regular and veiy
infreqijent, just as in persons who have taken large doses of opium, I
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liave no doubt tliat I once made an error of diagnosis in a case of ttis kind.

I was summoned one night to see a lady some six or seven miles away from
London, and I found lier comatose, with, the symptoms I have just men-
tioned. There was a suspicion that she had poisoned herself, for the day was
"the anniversary of the death of a son of whom she had been very fond, and
& few hours before her illness had commenced she had said to a sister who
had come to visit her from a distance, " Well, have you come to see me
die ?" or words to that efEect. But I was told that she was sitting up in
bed talking to this sister, and apparently as well as usual, when she sud-
denly fell back comatose. This fact seemed to me to exclude the possibility

of her having taken opium ; and I, and her medical attendant also, came to the
conclusion that there was haemorrhage into the pons. I had to sleep in the
village, the last train haviug left for London, and in the morning I went
to call at the lady's house expecting to hear that she was dead. To my
surprise I found her quite well agaiu. She never confessed that she had
.any knowledge as to the cause of her illness. The case is interesting as
showing that a patient deeply comatose from opium may recover without
being walked about or swallowing strong coffee or stimulants. It so
happens that I have at different times been called to two persons, both
possessed of some medical knowledge, who had taken fatal doses of prussic
.acid, but who were alive when I saw them. In one case, which has been
recorded by Dr Stevenson (' G-uy's Hosp. Eep.,' 1869), death did not occur
for more than an hour and a quarter after the discovery of the fact that the
poison had been swallowed. I do not think that the symptoms could have
been distinguished from those of apoplexy, but all difficulty was removed
by the fact that there was on the table a half-empty, although corked,
bottle containing some of the poison. A marked odour of prussic acid was
diffused through the room, but the patient's breath seemed not to smell
of it.

3. It is often difficult, and even impossible, to distinguish apoplexy from
alcoholic intoxication. A man who really is dead drunk may be supposed
to have cerebral disease, but I think it may be said that the only result

that is likely to follow from this mistake is that a patient who had been
expected to die, or at least to become hemiplegic, should in the course of a
few hours completely recover. A man may, indeed, kill himself by
drinking an immense quantity of spirits. In 1868 a boy, aged fourteen,

was admitted into hospital under my care, who, with another boy, had
stolen two bottles of brandy, and who (according to his companion's state-

ment) had drunk a reputed quart (twenty-six and two thirds fluid ounces)
without any admixture with water. This occurred at about 2.15 p.m. ; by 4
o'clock he was insensible, and he was at once taken to the hospital. He was
comatose, but without stertor ; his pupils were at first of natural size, but they
afterwards became contracted. An oesophageal tube was passed, and the
contents of the stomach were pumped out, with a most powerful odour
of brandy. He was then put to bed, and an enema of coffee was adminis-
tered. He remained unconscious for twelve hours, at the end of which time he
asked for a glass of water. Dr Stevenson, commenting upon this case in the
' Guy's Hosp. Eeports ' for 1869, says that no doubt the boy owed his recovery
to the prompt use ofthe stomach-pump, and in all probability he is right. But
it very rarely happens that anyone swallows a fatal dose of alcohol, except
for a wager or out of bravado, when the medical man who is called to the case
is sure to be told of what has occurred, and it appears to me that to mistake
intoxication for apoplexy is to commit an error which is scarcely ever likely to
be injurious to the patient, even though one should omit to use the stomach-
pump. On the other hand, to suppose that a man who has apoplexy is

.merely intoxicated is a most serious matter. This is the mistake which is
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SO apt to be made by tbe police, and into which medical men themselves

have too often fallen, from failing to appreciate the real difficulties in the
diagnosis between the two conditions. Perhaps the patient is found in a
public-house, or is known to have been drinking heavily, or smells strongly

of spirits. The only safe course for us is to ignore these facts altogether.

The odour of brandy, indeed, does not even prove that any stimulants had
been taken before the attack commenced ; it may have been administered
afterwards. I would lay it down as a rule, which should never be departed
from, that a man who is insensible, and who cannot be roused, is never to

be sent away to the police-station nor be left by himself to sleep off the sup-

posed drunkenness. He should always be put to bed and be carefully

watched. The presence of convulsions, hemiplegia, or inequality of the
pupils may make one certain that the case is due to something beyond
alcoholic intoxication, and the same conclusion may be drawn, althougli

with less confidence, from the occurrence of rigidity of the limbs, or of

stertor, but the absence of all these symptoms is no reason for supposing
that there is no cerebral disease. It would, indeed, seem that by testing

the urine one can obtain positive evidence that a poisonous dose of alcohol

has been swallowed. According to Anstie this inference may be drawn
if one drop of his chromic acid solution (made by dissolving one part of
bichromate of potass in 300 parts by weight of strong sulphuric acid) when
added to fifteen minims of the urine turns it immediately of a bright
emerald green colour. I may note that in the case of the boy who was
under my care in 1868, it took two drops of the liquid to produce this effect,.

one drop giving only a greenish-yellow tint. Of course this test cannot enable
one to decide whether a man may safely be left in the hands of the police,

or be sent away from a hospital, since it shows when the reaction is obtained
that a large quantity of alcohol, which may be dangerous, has been taken.

After all, however, the most important cases are not those in which coma, or
even partial unconsciousness, is present, but rather those in which the patient
is noisy and excited, throwing his limbs about restlessly in all directions

;

one is perhaps sure that such a man is drunk, but it may be impossible to

say whether or not he also has haemorrhage going on within his skull. I
have already remarked that the giving way of a cerebral artery seems often

to be the direct result of indulgence in drink, and to detect its early sym-
ptoms must obviously be exceedingly difficult under such circumstances.

Medical men who have had the largest experience are those who most
freely acknowledge the impossibility of speaking confidently about cases of

this kind, particularly when the patient is advanced in years, or is likely to

have chronic disease of his heart, or of his kidneys and cerebral arteries.

4. Even when we have decided that a patient who is comatose, is not
suffering from an injury to the head by external violence, nor from narcotic

poisoning, nor from the effects of alcohol, there are still some other ques-
tions to be considered before we can safely conclude that he has apoplexy, as

I have defined at p. 600. One possibility is that the case may be one of

pycemia. Strange as it may appear, I have seen two cases in each of which
a profound and rapidly fatal coma was proved by the autopsy to be due to

this cause. One was that of a man, aged twenty-six, who was brought to

the hospital insensible, and died in a quarter of an hour. Very little could
be learnt about him, but it was stated that he had very recently arrived on
board ship in the port of London, and that he had been giving evidence in

a court of law on the day of his death. The brain appeared healthy, but
there was suppurative inflammation of the peritoneal cavity, and also of

one knee-joint. The other case occurred in a girl eleven years old. She
was admitted into the hospital one morning at half past six, and, imme-
diately after being put to bed, she gave one gasp and died. Her mother
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said that she had been quite welluntil the previous day, when she complained
of pain in the left side on returning home from school in the afternoon.

She went to bed and fell asleep, but at 4 a.m. (two hours and a half

before her death) she was found to be unable to speaik, and to be
rolling over and throwing her arms and legs about. When brought to

the hospital she was unconscious, and was breathing heavily with froth

upon her lips ; the right pupil was dilated, the left contracted. The
temperature was 101 '2°, the pulse 116, the respirations 32 in the minute.
All that I could discover at the post-mortem examination was that the

surface of the right lung was ecchymosed, and that there was a
partial hepatisation of the lower lobe of the left lung, with much lymph
effused on the pulmonary pleura over a circular area of the diameter of a
Tangerine orange. The interpretation which I should now be disposed to

put upon these cases is that there probably was some early change in the

brains or in its membranes, of so intense a kind as to kill before it had
advanced sufficiently to be recognisable by the naked eye. I shall have to

speak of tubercular meningitis as proving fatal at a stage when the micro-

scope is required to demonstrate its presence.

5. Another possibility is that the coma may be due to urcemia. The
older pathologists were familiar with cases in which, finding no blood
effused upon the brain, they were driven to suppose that the cerebral

symptoms which had proved fatal were due to the presence of fluid in the

ventricles and' beneath the arachnoid : and they described the afEection

under the name of " serous apoplexy." At the present day, however, this

name, and the idea on which it was based, have alike fallen into oblivion.

Several years ago Wilks suggested that the majority of the cases in

question were examples of Bright' s disease ; and his opinion has been
endorsed by all later writers. But I must confess that in reading the

detailed clinical reports given by Abercrombie I fail to see that the cause

of death in his cases was ursemia, rather than some one of the less obvious

cerebral lesions, which at that .time would necessarily have escaped recog-

nition. And, so far as I can make out, there have within the last few
years been very few cases at Guy's Hospital in which the symptoms were
like those of an apoplectic attack, and in which the only disease that could

be discovered at the autopsy was in the kidneys. On the other hand, it

has very often happened that albumen has been detected in the urine of a

patient who had been brought into the ward in a state of insensibility, and
that the seizure has consequently been attributed to uraemia, until a post-

mortem examination showed that it was due to cerebral heemorrhage. The
common occurrence of albuminuria in cases of this kind might naturally be
ascribed to the frequency with which the kidneys are found to be granular.

But that particular renal affection comj)aratively seldom leads to the

presence of albumen in the urine in any considerable quantity. Moreover,

this symptom is often met with in apoplectic patients whose kidneys are

afterwards proved to be perfectly healthy. Thus, it is j^robably to be
regarded as a result of congestion of the venous system in general. And
certainly no importance should be attached to it, whether in diagnosis or

in prognosis. Among the few instances in which an apoplectiform seizure

has been found in the post-mortem room at Gruy's to have been caused

by kidney disease, no cerebral lesion being discoverable, I may cite the

following

:

In 1867 a man, aged forty-eight, was brought to the hospital, conscious,

but unable to speak ; his friends said that he had often suffered from
headaches ; the day before his admission he complained that his mind was
wrong ; his manner was strange, but he answered when spoken to. After-

wards he became insensible, passing his excretions under him. At one time
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he regained his senses sufficiently to say "yes" and "no; " and he could
swallow, hut he soon relapsed into coma, and died on the following day.

His j)upils were rather contracted, and his breathing was laborious. The
brain was found pale and anaemic ; the ventricles were nearly empty. The
heart was hypertrophied ; the kidneys were exti-emely wasted, as a result of

dilatation of the calyces secondary to stricture of the urethra. In 1868, a man,
aged forty-four, who had been intemperate and gouty, and who had been
suffering from a severe headache for a fortnight, was brought to the hospital-

in a drowsy state, from which he could just be roused to speak. JEe had had
a fit, and had bitten his tongue. His body and limbs were in a state of

constant jactitation. His pupils were rather contracted. His urine was
retained, but his faeces were passed into the bed. Before his death he had
two more fits. The only changes found in the brain were that it was tough
and wasted, with large ventricles, and with an excess of fluid in them. But
the kidneys weighed only two ounces and a half, and were exceedingly
granular. At the bedside it would probably have been impossible to say,

in reference to each of these cases, that an artery had not given way within
the brain. But I find only one or two similar instances in our records. It

has sometimes happened that patients already under treatment in the
hospital for Bright's disease have died quickly with cerebral symptoms

;

but under such circumstances haemorrhage is comparatively infrequent.

And in the immense majority of cases, the stupor caused by uraemia
alternates with convulsions, and passes off again and again without leaving

hemiplegia,—in such a way as to show that no considerable damage has
been done to the actual structure of the brain. I quite admit that when a
patient, of whom one knows nothing, is brought to a hospital insensible,

uraemia is a possible cause of the coma. But if one should be told that
he has not .previously had any alarming cerebral symptoms, and if he should
steadily get worse a,nd die, I believe that one may almost dismiss from one's

mind the idea that nothing but disease of the kidneys will be discoverable at

the autopsy.

6. Of cerebral diseases the one which is most likely to be mistaken for

apoplexy is a form of epilepsy which was described by Andral and other
French writers as a separate malady, under the ponderous name of " apoplecti-

form cerebral congestion," until Trousseau pointed out its real nature and
distinguishing characters. In all probability Abercrombie would have
included it under what he termed " simple apoplexy," in which after death no
morbid appearance could be discovered in the brain. Indeed, I remember
that Sir William Gull in his lectures used to teach that " simple apo-
plexy " was nothing but epilepsy ; but a careful perusal of Abercrombie'

s

cases leaves one doubtful whether all of them can be fairly interpreted in

this way, and whether, if precisely similar ones were to occur now, the more
accurate pathological methods which we possess would not enable us to

place them in difi'erent categories. The question, however, is not of any
practical importance.

Among the cases related by Trousseau are the following :—In 1845 a
gentleman, aged forty-two, was found in his bed insensible ; his face was
turgid and livid, there was stertor, and all power of motion and sensation

was lost. How long he had been in this condition his wife could not tell

—

she had been awakened by a strange snoring noise. Trousseau had the
patient placed in a half-sitting posture, threw cold water in his face, and
applied ligatures round the upper part of the thighs to retain the blood in

the legs. Scarcely one hour elapsed before he regained his senses and the
use of his limbs, and on the following day great lassitude was the only
remaining symptom. Some time afterwards the same physician was fetched
in great haste to a neighbour, aged seventy, who was said to have been



512 APOPLECTIFORM EPILEPSY

attacked with apoplexy on the Boulevards. He had been unconscious for a
quarter of an hour, but was recovering his senses when Trousseau arrived.

He did not at first recognise him, and looked vacantly around, throwing his

arms and legs about without knowing what he was doing. By degrees, but

within a few hours, he recovered entirely, although no active treatment was
adopted. In both instances the real nature of the disease was afterwards

established by the recurrence of the seizures at more or less frequent

intervals, attended with all the symptoms of epilepsy. Indeed, it must be
observed that in each case the attack began when no skilled observer was
present, so that there is no proof that spasmodic movements did not occur.

And Trousseau himself goes on to say that in almost every instance of the

same kind in which he was consulted, and in which the commencement of

the seizures had been seen, " nervous twitches " or convulsions had been

present. Thus, after all, the identification of " apoplectiform cerebral con-

gestion " with epilepsy involves little more than the recognition of two facts,

that the spasms which usher in an epileptic seizure may be but slightly

marked, so as to escape the notice of a non-professional observer, and that

when one is called to a patient who is comatose one must make sure that the

disease is not epilepsy before committing oneself to a diagnosis of apoplexy.

And in determining this latter point the first thing to be ascertained is

whether the patient has ever before suffered fi*om any seizures which could

be regarded as of an epileptic nature. I was one evening called out in

great haste to see an old man living about a mile from my house. I found

him lying on the sofa in his sitting-room, comatose and stertorous, with

puffing cheeks and a purple countenance. His pupils were dilated, but I

should certainly have thought that he would probably die in a few hours

had not his housekeeper, who had found him insensible, told me that he

had once or twice before had epileptic attacks. Before long he completely

recovered. One of Trousseau's cases is that of a solicitor, 'aged thirty-

five, who was sent to him from the country, with the histoiy that in the

course of the previous six months he had had three apoplectic fits.

They had lasted, however, an hour at the most, and they had left no

paralysis behind them. Trousseau accordingly declared the disease to be

epilepsy, and his diagnosis was before long found to be correct. But of

course there must in every instance be a first attack, and then the criterion

fails, and if this seizure should prove fatal the real nature of the disease

must remain a matter of inference. In 1865 a man, aged sixty-seven, a

tanner in Bermondsey, was brought into the hospital comatose and died in

a few hours. He had followed his occupation until the day of his death,

when he was found insensible, having fallen to the ground. He had con-

vulsive movements and appeared to be paralysed on the right side. It could

not be ascertained that he had ever before had a similar attack, but he was

said to have suffered much with his head. No recent morbid change could

be found in the brain, but there was chronic wasting, the convolutions being

shrunken, with much fluid in the sulci, and the ventricles being enlarged and

their surface granular ; the skull also was dense and had no diploe, and the

membranes were thickened and opaque.

A very similar case occurred m 1876. A woman, aged sixty-two, was

brought into the Clinical Ward, having fallen down in the street in a

fit. The right pupil was larger than the left. There was right hemi-

plegia, with complete ansesthesia in the right arm and in the right side of

the face. After a time she partially regained her consciousness, but had

several convulsive attacks. The coma then again became deeper, and she

died at the end of five days. No morbid change could be found in the brain

except wasting with dilatation of the ventricles ; and there was only slight

wasting of the kidneys.
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There appears to have been no marked engorgement of the cerebral

vessels in these instances ; but from the way in which death is brought
about it is evident that in similar cases such a condition is very likely to be
found. And for my own part I should be inclined to regard as examples of

epilepsy the cases which some writers (for example, Hammond) describes

as instances of fatal congestion of the brain.

There is a further criterion by which we may often distinguish an attack ,,

of epilepsy from one of apoplexy, and on which Trousseau has laid special

stress. I allude to the mode of onset of the coma. It has already been
pointed out that a patient labouring under cerebral haemorrhage rarely falls

down suddenly, deprived of sense and motion, and remains persistently

comatose. There are indeed cases in which apoplexy begins with a fit

which is perfectly epileptiform in character ; but such cases are exceptional.

The practical rule, therefore, is that if we are informed that the commence-
ment of a seizure was gradual, we may safely conclude that the case is not
one of epilepsy ; but, if it began suddenly, we may be unable to say what is its

nature. In such a case our prognosis must be most cautiously guarded ; a
few hours later the patient may be apparently as well as ever ; or he may
be dying, or already dead.

7. Several of the organic diseases to which the brain is liable may occa-

sionally give rise to a rapidly fatal attack, resembling an apoplectic seizure

in its symptoms. This is the case, for instance, with cerebral abscesses and
tumours, and even with tubercular meningitis in certain instances. Some-
times, indeed, cerebral hsemorrhage does really occur as a complication of

the softer forms of tumour, the blood-vessels within the growth giving way,
and pouring a large quantity of blood into its interior. It appears to me
not, improbable that in many of the cases in which haemorrhage has been
found in the cerebellum, or in some other unusual seat—^the patient being
perhaps young and the arteries healthy—the original disease has been a
soft new growth of small size, which has been overlooked at the autopsy,

having been torn up by the extravasated blood.

Diagnosis between the anatomical causes of apoplexy.—We now come to

the differential diagnosis of the several lesions, which are each capable of

causing apoplexy or hemiplegia, namely, haemorrhage, embolism, throm-
bosis, and a syphilitic affection of the arteries. I have first to rectify what
may well have seemed a strange omission, by giving an account of the

clinical history of the last three of these diseases. It has been remarked
at p. 475 that under these heads are included a large proportion of those

cases which were formerly grouped together under the name of " cerebral

softening." And since the older pathologists taught that the principal

indication of that supposed morbid state was the occurrence of paralysis

without loss of consciousness, it may appear that the diagnosis from
cerebral haemorrhage ought to be simple enough. But a more extended
experience has shown that the mere arrest of the circulation through one of

the large cerebral arteries often causes coma as profound as that which
is produced by extravasation of blood. I am therefore compelled to break
up my description of the symptoms of embolism and the allied lesions into

two parts, according as the patient becomes unconscious (apoplexy) or

retains his senses (hemiplegia)

.

1. For example, among the cases of cerebral embolism that have occurred

within the last few years at Gruy's Hospital I find the following clinical

histories:—In 1868 a man, aged forty, was brought into the Clinical

Ward under my care, with paralysis of the left side. He had suddenly
fallen down insensible while wheeling a barrow. He presently regained
his senses and conversed about his symptoms ; and then he again became
comatose, and remained so until he died a few hours afterwards. In

VOL. I. r 33
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1869 a man was taken in for paralysis and partial anaesthesia of the left

side ; he was reported to have suffered from continuous headache for two or

three weeks ; a few days before his admission he had suddenly become giddy

and lost the use of his left arm and leg ; afterwards he was unconscious for

two or three hours. In the same year a woman, who was in the hospital

suffering from dropsy, had a fit which was followed by aphasia and right

hemiplegia, and by her death within two days. In 1874 a woman, who was
in the ward for uterine cases under Dr Braxton Hicks, became comatose

with left hemiplegia, and remained insensible until she died on the following

day. In none of these instances was there any haemorrhage into the brain,

nor any change beyond softening of the part which should have received its

blood supply through the obstructed vessel. Yet, if no autopsies had been
made, these very cases might well have been quoted as illustrating the chief

varieties in the mode of onset of an apoplectic seizure due to the rupture of

a cerebral artery. Nothnagel, indeed, has already stated in the most
explicit terms that there is no absolute difference between the symptoms of

embolism and those of hsemon-hage. And there can be no question as to

the inadequacy and the trivial character of certain points of distinction

which he mentions as having been suggested by earlier writers ; namely,

that in the former affection the face should be pale rather than red ; and
that the latter should be accompanied by excessive pulsation of the carotids,

stertorous breathing and inequality of the pupils, which symptoms they

erroneously supposed to be wanting unless an artery had given way.

Again, Nothnagel quotes Dr Eliza Walker as having shown in her

inaugural dissertation at Zurich in 1872 that embolism is very often ushered

in by an epileptiform attack ; this was the case in twenty-four out of ninety-

seven cases which were collected by her. In one point, indeed, the G-erman

writer seems to me to be in error ; namely, when he says that the affection

in question can never have any prodromata. This statement is contradicted

by one of the cases already cited, in which the attack was preceded by
headache for two or three weeks.

2. Among the cases that have been regarded as examples of spontaneous

tJiromhosis of a cerebral artery at Gruy's Hospital there have been the

following :—A man, aged forty-eight, was attacked with pain in the head
a month before his death ; he fell back insensible, with right hemiplegia

;

afterwards he could walk, but he ultimately again became semi-conscious,

and rambling in his talk. Another man, aged thirty-five, was attacked with

imconsciousness and paralysis of the left side six days before his death ; he

then had convulsive fits in one of which he died. Nothnagel says that it

is altogether impossible to distinguish this affection from haemorrhage.

3. As regards the sypMlitic lesion, the cases related by Heubner in his

monograph sufB.ce to show how closely its symptoms may resemble those

of rupture of an artery in the brain. In eight cases out of twenty-two

collected by him, the symptoms were ushered in directly by an attack of

apoplexy. In some rapidly fatal cases the insensibility lasted until death.

In others there was a transitory loss of consciousness, accompanied by hemi-
plegia, and followed after an interval by the supervention of coma from

which the patient never again awoke ; in other words, the clinical features

of an ** ingravescent " seizure were closely imitated. Case 33, for instance,

is that of a man who had suffered from headache and sleeplessness, and
who one day, after having appeared to be as well as usual in the morning,

was found later on to be comatose and paralysed on the right side; he
could at first be roused a little, so as to make an attempt to open his eyes

;

but afterwards the insensibility became more profound, the face flushed, the

pupils immoveable, and he died the next evening. Case 47 is that of a
jonmejmaii furrier, admitted into the Leipzig Hospital in a state of uncon-
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sciousness. He had been attacked on the previous day with paralysis of

the arm ; this came on gradually, so that he watched its progress upwards
from the thumb to the shoulder, being then in perfect possession of his

senses, and being able to point out with his left hand how high the

numbness extended at any particular moment. There are, however, com-
paratively few syphilitic cases in which the symptoms and course resemble
those of cerebral haemorrhage.

Thus,—summing up what has been stated in the last four paragraphs,

—

we find that an attack of apoplexy is by no means necessarily due to the

extravasation of blood in the brain. Omitting spontaneous thrombosis,

on account of its rarity, we have embolism and syphihs as possible causes

of affections of the cerebral arteries which may sometimes give rise to precisely

similar symptoms. The diagnosis is based entirely upon collateral circum-

stances. Age is an element of the highest importance. In persons more
than fifty years old, one is seldom wrong in attributing an apoplectic seizure

io haemorrhage ; and the younger the patient the greater the probability that

one of the other two causes is in operation. The whole of the body must then
be searched carefully ; on the one hand, for eruptions on the skin or fauces,

enlargements of the testicles or lymphatic glands, and nodes ; on the other

hand, for indications of cardiac disease, alterations in the sounds of the

heart, swelling of the liver and spleen, infarctions in the spleen and kidneys,

&c. It is well to remember that cerebral haemorrhage may itself be an
indirect result of embolism, in consequence of the formation of an aneurysm
in the obstructed artery. In most cases of this kind the primary disease is

an ulcerative endocarditis, and the embola possess septic characters.

The diagnosis between the several causes of hemiplegia in a patient

who is conscious at the time when he comes under our observation must
now be considered. The first question that one asks in such a case is

whether coma was present when the attack of paralysis occurred. If so,

the considerations advanced in the last paragraph are applicable. In
general it may be said that in proportion to the duration and the severity

of apoplectic symptoms, is the probability greater that the lesion was
the rupture of an artery. On the other hand, if the seizure was unattended
with any, even transient, loss of intelligence, the presumption is strongly in

favour of its being the result of a mere arrest of circulation in some part of

the motor tract. This, however, may itself be dependent either upon
embolism of a cerebral artery, or upon syphilitic disease, or upon common
chronic arteritis or atheroma. As I have already pointed out, atheroma
very often leads to the formation of patches of white softening in the

substance of the brain ; and that morbid change, if it affects the motor
region, is exceedingly likely to cause paralysis. Now, on a priori grounds

. one would have expected that a point of considerable diagnostic importance
would have been the insidious and gradual commencement of a hemiplegia

due to such a cause. But experience shows that this is not the case ; the

attack is generally sudden. It is probable that the. nervous elements

continue to perform their functions up to a certain point, notwithstanding

impairment of their structure ; and that several of them at length suddenly
and simultaneously give way.

Hence, the chief way of distinguishing from one another the various

lesions of the brain that may give rise to hemiplegia lies in a careful study
of the other nervous symptoms that may happen to be present. I have
already pointed out, at p. 496, the diagnostic value of the association of

aphasia with the paralysis, as showing that the Sylvian artery is obstructed,

whether by embolism, thrombosis, or syphilis. Again, it is probable that
persistent hemianaesthesia, when associated with hemiplegia, points to

haemorrhage, or at least to atheromatous change affecting a number of tho



516 DIAGNOSIS OF APOPLECTIC LESIONS. (COMA)

small cerebral arteries, rather than to the other morbid conditions just

referred to. For this combination of symptoms sLows that the posterior

third of the internal capsule is involved, and this lies towards the periphery

of the area of distribution of the vessel in question, and therefore might pro-

bably be fed from another source, if arrest of the blood supply were the

cause of the hemiplegia. At any rate, I find that most of the cases hitherto

recorded, in which loss of sensation has been permanent, have occurred in

old people, so that rupture of an artery was probably the cause of the
symptoms. Among fifteen fatal cases collected by Veyssiere in 1874 there

is only one in which the patient was young, that of a girl, aged twenty-two
years ; in several instances, indeed, the lesion is described as having been a
patch of ramollissement ; but no details are given which would have thrown
light upon the possible causes of such a morbid change.

On the other hand, I have already pointed out that syphilis is apt to-

affect several of the great cerebral arteries, simultaneously or ia succession.

It is therefore not surprising that hemiplegia dependent upon this cause is

sometimes accompanied by a series of incongruous symptoms, which cannot
be referred to a lesion limited to any one spot in the braia. Thus there is

sometimes a complete paralysis of one or more of the cranial nerves, or

the patient may regain the use of the arm and leg which were first affected

;

and subsequently he may be attacked with loss of power on the opposite

side. This, indeed, is not in itself characteristic of the syphilitic affection

;

for old people with atheromatous vessels are very liable to have patches of
softening develop themselves in the two hemispheres in succession, or to

suffer from the effects of small hsemorrhages into both corpora striata in

turn. But I thiak that symptoms due to syphilis are more apt to be irre-

gular in their course than those which depend upon other causes ; the

patient perhaps becomes able to stand, or even to walk, and then after a few
days relapses ; and such changes may occur again and again. Heubner
lays great stress on a peculiar somnolent condition, as indicating the
presence of syphilis ; the patient, he says, is half awake, half asleep, half

dreaming. He perhaps lies with his eyes shut, taking no notice of anything,

and refusing to answer questions ; but when one tries to examine him, he
resists and turns round in his bed ; or he may submit quietly to this, and
yet forcibly oppose the removal of the bedclothes. That such symptoms
are comparatively seldom seen in cases of embohsm or of cerebral haemor-

rhage is possible, although I rather doubt it. But I certainly think that

they are common enough when the disease is a tumour or some other local

lesion. And one must always remember that these affections may also give

rise to hemiplegia, i£ they are so seated as to involve the motor tract. There
is, in fact, no one of all the morbid changes to which the brain is liable that

may not sometimes induce loss of power in the arm and leg on one side..

And we shall hereafter see that other possible causes of this symptom are

'

epilepsy, hysteria, chorea, and some other neuroses. Conversely, it occa-

sionally happens that affections of the cerebral arteries may run their course

to a fatal issue, without hemiplegia developing itself. Such cases may be
attended with headache, loss of memory, drowsiness, delirium, vomitings

thickness of speech, difficulty of swallowing, involuntary evacuations, and a

variety of other symptoms, which it wouM be useless for me to attemjjt to

enumerate. A diagnosis is generally impossible.

Treatment.—That the treatment of apoplexy is unsatisfactory is univer-

sally admitted. There is no disease in which it is more difficult to tell whether
the chance of recovery is affected by therapeutical measures, of whatever kind.

Eest is always essential ; the patient should, if possible, be left in the room
in which the seizure occurred ; a small bed may be made up for him, but a
mattrass placed on the floor does perfectly well for a time. His head and
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shoulders must be raised, and lie should be turned over on to his side, so as

to prevent the tongue from falling backwards against the pharynx. In
cases in which it is clear that death is actually impending, one ought to

.abstain from all active treatment. I fail to see what good can possibly be
done by the application of a blister to the neck, or of mustard plasters to

the calves. A patient whose coma is so deep as to threaten his life cannot

be roused by such means ; and if he is capable of feeling, the irritation must
surely be injurious rather than beneficial. When the case appears not to

be altogether hopeless, a few grains of calomel, or two drops of croton oil

should be placed on the tongue, particularly if there is reason to believe

that there is an accumulation of fseces in the bowels. Or an enema of

turpentine or castor-oil may be given. One must be on the watch for the

necessity of passing the catheter if the insensibility should last more than
a few hours. Whenever there is serious difficulty of swallowing, the

-administration of food or drink by the mouth should oe altogether abstained

from, on account of the danger of its running into the air passages and
setting up pneumonia. No harm results from keeping an apoplectic patient

for a day or two without any nourishment ; but if it is thought desirable,

injections of beef tea or milk may be employed. The lips and mouth may
always be kept moist with a feather.

Bloodletting, whether by vensesection or cupping or leeches, is now
seldom practised. Sir Thomas Watson, indeed, speaks of patients so insen-

sible as not to feel the puncture made by the lancet, who have yet emerged
from their coma while the blood was flowing. But it may be fairly doubted
whether in such cases the disease was not rather that " simple apoplexy "

which is now known to be really a form of epilepsy, and in which a sponta-

neous recovery of consciousness often occurs with unexpected rapidity. If the

pulse be large and labouring, the face flushed, the carotid arteries full and
throbbing, it may be thought right to bleed. But the majority of patients

suffering from cerebral haemorrhage are advanced in years and impaired in

health, so that one hesitates to employ a practice which can be of service

only by its general effect in lowering the pressure within the vessels of the

brain. And in a younger person the coma may be due to embolism or to

syphilitic arterial disease, in which conditions the maintenance of a vigorous

cerebral circulation is essential to recovery.

There is, however, one particular set of cases, in which it seems probable

that judicious management may sometimes prevent a fatal issue. I refer to

those instances in which the symptoms of cerebral haemorrhage are slowly
" ingravescent." When one is called to such a patient in the early stage

(that of collapse), one should keep him absolutely recumbent, with head
.and shoulders raised, and he should neither be allowed to speak nor to

move. The limbs may be warmed by friction with hot flannels, but the

administration of brandy, and even of ammonia, must be rigidly abstained

from. As reaction comes on the question of bloodletting must be most
seriously weighed. It is true that a rapid death almost always occurs, and
that the autopsy generally confirms the opinion that the case was hopeless

from the first. But I think it is possible that a free vensesection, just at

the time when the vigour of the circulation is being re-established, may now
and then, by lowering the pressure in the cerebral vessels, prevent the

further effusion of blood. Haemostatics, such as digitalis, acetate of lead,

or gallic acid, are not often prescribed ; but Dr Bristowe assents to their

employment, and one is certainly encouraged to try them by the success

which often seems to follow their administration in cases of haemoptysis.

Cooling lotions, or a bag of ice, should be applied to the head.

When coma is due to embolism the only treatment is to keep the patient

in a state of the most perfect quietude, so as to reduce to a minimum the func-
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tional activity of the nervous centres, deprived of their blood supply. But
in cases of syphilitic arterial disease it would appear that the inunction of
mercury should be commenced with the first cerebral symptoms.
A person attacked with hemiplegia without unconsciousness should for

some days be kept in bed, and as free from all cares as possible. If

advanced in years, or suffering under heart disease, he should be supplied

with soup, beef tea, milk, and perhaps even a httle wine. But the syphilitic

patient should at first have rather a scanty diet while the proper treatment
is being carried out : say a twelfth of a grain of bichloride of mercury, with
ten or twenty grains of iodide of potassium. Heubner relates some remark-
able examples of recovery of power in the paralysed limbs under the method
of inunction. A striking case is that of a student, aged twenty-six, who
after having suffered from headache and giddiness for some weeks was
attacked one night with left hemiplegia during sleep. There were cicatrices

on the penis, indurated glands in the neck and at each elbow, and a radiating

scar on the velum palati. At the end of a fortnight he was no better ; he
was feverish, very prostrate, sleepless, and delirious ; bedsores were forming

;

and spasmodic movements of the right arm were noticed. Mercurial
ointment was therefore rubbed in for seven days, and then iodide of potas-

sium was given in large doses. Six weeks after the commencement of this

treatment he was able to leave his bed, and a fortnight later he could raise

his arm to form a right angle with the body. Little by little he regained

power in the affected limbs, and several years afterwards Heubner found
him perfectly well, except that he used a stick in walking.

But in too many cases of hemiplegia—whatever its cause may have been
—the limbs remain more or less completely paralysed, in spite of the most
judicious treatment. Recourse is then had to electricity, which undoubtedly
is sometimes beneficial. The continuous application of a weak galvanic

current to the head, as suggested by Eemak, is said by Nothnagel to be
occasionally followed by a decided increase of power and diminution of

rigidity in the affected muscles. Not more than from four to twelve cells

should be brought into operation; the poles should be gradually applied

and withdrawn, and should never be suddenly reversed; they should be
kept in position for not longer than three minutes at a sitting ; whether
they are both placed behind the ears, or one upon one mastoid process and
the other upon the forehead, seems to be a matter of indifference. Other
methods are to galvanise or to faradise the muscles. Dr Eeynolds lays

down the rule that little or no good can be thus effected if the muscles

contract to the normal extent. But if the contractility is diminished,

electricity will often in the course of a few weeks restore it; at the

same time the muscles will become less wasted, and the previously cold

and blue limb will regain its normal temperature. By specially faradising

the extensor muscles of the fingers, one may be' able to prevent or diminish

contraction of the fingers into the palm. In general it may be stated that

the application of electricity should not be commenced before the lapse of

five or six months from the hemiplegic seizure ; that it should be at once left

off if it causes headache, giddiness, faintness, sickness, or any unpleasant

feeling at the epigastrium ; and that the current, whether galvanic or

faradic, should never be so strong as to cause pain, nor so long continued

as to cause fatigue.

The internal administration of strychnia is, I believe, useless in hemi-
plegia due to the lesions described in the present chapter. Nor can one
reasonably expect any benefit to result from the baths of G-astein or
Pfeffers.
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Tubercular growth—Syphilitic growth—Other tumours—Symptoms : Headache
—Vomiting—Optic neuritis—Localizing symptoms—for the base—the

cerebellum—the motor tract—Diagnosis from hysteria, meningitis, Sc.—
Diagnosis between the several hinds of tumour—Prognosis—Treatment.

Bed softening—Cerebral abscess.

In discussing in the last chapter the characters which enable us very

often to determine with great accuracy in what part of the brain are seated

lesions causing hemiplegia and aphasia, I entered upon one of the most
interesting parts of the study of cerebral diseases ; but I was not able to

complete it, because the affections that depend uj)on lesions of the arteries

scarcely occur except in certain definite regions of the encephalon. There
is, however, another important group of local organic affections which are

under no such anatomical limitations as regards their position, and I think

it will be in every way convenient that I should take them next ; my doing

so will save me from having hereafter to retrace my steps over any part of

the ground which I have already traversed, and it will place the reader in

possession of all the points that must guide him in what is termed the loca-

lisation of diseases of the brain. The group in question would not, indeed,

be recognised as such by the science of pathology. That science would
rather place as far apart as possible affections so varied as syphilitic gum-
mata, tubercles, tumours, and inflammatory changes leading to no softening

or abscess. But here, as in many other parts of my work, I am compelled
by the necessities of practical medicine to ignore all strict pathological

classifications. At the bedside one can often distinguish these several affec-

tions only very imperfectly, or only upon indirect or collateral evidence. To
describe them separately would be to repeat the same facts over and over

again, and to suggest false views with regard to their clinical significance.

I shall therefoi'e begin with a brief account of such of the lesions as may be
included among new growths, taking first Tubercle, secondly Syphilitic

Gumma, and thirdly Tumour. Afterwards I shall discuss their symptoms
in conxmon, the differential diagnosis between them, and their treatment.

Lastly, I shall describe Bed Softening and Abscess by themselves.

1. Tubercle of the brain.—The tubercular process may affect the brain in

two different ways. Sometimes a large number of minute tubercles grow
into it from the pia mater, or are scattered through its substance along

the vessels. This condition is always associated with meningitis, and will

be described when I am speaking of that disease. In other cases there is a
single caseating mass, or a very limited number of such masses, which may
reach a great size. By way of distinction some writers call these " solitary

tubercles." Obermier has recently proposed to name them " tuberculous

tumours," but neither term appears to me a very good one. In size they
generally vary from that of a pea to that of a walnut ; the biggest I know
of is a specimen in the museum of Guy's Hospital, which was received from
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Dr Hughlings Jackson by Dr Moxon. It is described as being like a large

potato. Sometimes they have a flattened base towards the pia mater, but
more commonly they are more or less globular in form, and touch the sur-

face only at one spot, or are completely surrounded by brain-substance.

I do not know that they ever adhere to the dura mater lining the skull, but
sometimes they become agglutinated to the tentorium when they occupy the

cerebellum. Their substance is of a bright yellow colour, firm, or even hard,

and generally quite homogeneous, except that at the centre it may be
softening down into a yellowish liquid, or may, on the other hand, be par-

tially calcified. But they also have, in most cases, a narrow pinkish-grey

soft growing edge, which separates the yellow cheesy material from the brain-

tissue around. This edge may obviously consist of an aggregation of

miliary tubercles, but more often it has no such appearance, and I think

that it sometimes consists of elements which are larger than the lymphoid
cells that characterise tubercles in other parts. Eindfleisch further insists

on the fibrous texture of the marginal zone of the cheesy mass, and declares

that many so-called cerebral tubercles are really non-tuberculous, deserving

rather to be called fibroid tumours. But a similar transformation of the

cellular elements of tubercles is well known to occur even in the lungs, and,

whatever its microscopical characters, I do not think there can be a doubt
that tubercle of the brain is distinctly a scrofulous affection. Among
thirty-two cases that have occurred at Guy's Hospital I find only two in

which it is stated that no similar lesion could be discovered in any other

part of the body. It is true that tubercular meningitis (which was found
in several instances) would by some pathologists be regarded rather as an
accidental result of infection from the caseous mass than as of the same
nature with it, but in a very large number of instances there was chronic

phthisis or disease of the mesenteric or mediastinal glands. In no less

than eighteen of the thirty-two cases the cerebellum was the sole seat of the

affection ; three times it was the pons Varolii, once the medulla oblongata,

six times one of the hemispheres ; in the other four cases there were several

tubercles in different parts of the encephalon. Twenty-one of the patients

were males, the remainder females, a proportion which accords exactly with

that given by some previous writers. In three instances the age was under

five years, in six between six and ten years, in twelve between eleven and
twenty years, in seven between twenty-one and thirty, in three between

thirty-one and forty, and in one older still, namely, forty-two.

In one case, that of a child, aged four and a half, there is said to have

been a fall upon the back of the head five or six weeks before the occur-

rence of a fit, which was the earliest sign of cerebral mischief ; the seat of

the tubercle was the pons. Dr Crichton Browne mentions ('West Biding

Asylum Eep.,' ii) a similar instance ; the same part of the head was
struck, symptoms speedily showed themselves and proved fatal in two
months, and a mass of tubercles of the size of a walnut' was found in

the cerebellum. I should have thought, however, that in Dr Browne's case

the time was hardly long enough for the development of such a lesion,

and a suggestion made by Eilliet and Barthez seems to me very reason-

able, namely, that when an injury seems to have been the cause of a

tubercle in the brain, it may perhaps in reality have merely set up acute

changes in the tissue around a tubercle which was there before.

2, Syphilitic gumma of the brain.—This affection also is attended with

the formation of a firm, dry, yellow, caseous material, which, indeed, is not

always very easily to be distinguished from a tubercle. One point of

difference is the fact, long ago pointed out by Wilks, that it is constantly

seated at the surface of the organ, growing into the cerebral substance from
the membranes. Heubner states that an analysis of forty-five cases.
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recorded by different observers, yielded only tbree exceptions to tliis rule,

and not one of these was conclusive. Again, when a gumma occupies the

convexity of the brain, or the summit of one of the cerebral lobes, the corre-

sponding part of the dura mater becomes thickened and converted into a

tough yellow layer and adherent, so as to form with it one inseparable mass.

Thus the shape of a gumma is far more irregular than that of a tubercle,

which we have seen to be generally more or less globular. Lastly, the

syphilitic affection commonly shows a much more considerable proportion of

translucent undegenerated tissue ; this appears as a moist greyish-red or grey

mass, which is sometimes as soft as jelly ; it is especially apt to be abundant
at the base, where it may involve several of the cranial nerves and fill up
the sella turcica as well as the diamond-shaped space. Microscopically

it consists of granulation-tissue, containing some spindle-shaped and
stellate elements, and having (according to Heubner) a distinctly alveolar

structure in many instances. It is very vascular, and sometimes presents

many little extravasations of blood. On the other hand, if antisyphilitic

remedies should have been freely administered during life, the only morbid
change found after death may be a patch of superficial softening of the

cortex, beneath a local adhesion of the dura mater to the brain ; this was
the case, for example, in a patient of Dr Dreschfeld's ('Lancet,' 1877).

It is a curious circumstance that of ten cases of gumma of the

brain of which I have notes all but one were in persons between the ages of

thirty-one and forty, the exception being a woman, aged twenty-six. In five

of them there was a definite history of constitutional syphilis, or else there

were in the liver nodules of which the nature was indisputable. Only one

of the patients had distinctly stated during life that he had had no venereal

disease ; in that case the liver contained gummata. As might be expected,

males preponderated over females in the proportion of seven to three.

In several instances the report of the autopsy is incomplete, an examination

of the testes, in particular, having often been omitted. In one case the

patient's illness had been attributed during life to a sunstroke. This was,

no doubt, a mistake, but many writers think that a blow or fall upon the

head may determine the formation of a gumma in the brain, and it has

even been imagined that an inherited tendency to diseases of the nervous

system may dispose syphilis to affect that organ rather than any other

part of the body ; or, again, that a mental shock or excessive study may act

as an exciting cause of such a lesion.

3. Tumour of the hrain.—There is no region of the body in which so

many different kinds of new growth are found as in the brain and in its

membranes, and yet histological distinctions are nowhere else of as little

practical importance, because the clinical history and symj)toms of a case

are comparatively seldom and only to a small extent afi^ected by them.

I shall therefore content myself with a brief description of the chief

varieties.

The membranes may present fibrous and some other simple tumours,

such as occur almost anywhere, and mahgnant tumours of all sorts,

primary or secondary. A favourite seat for the malignant growths is

between the dura mater and the bone ; or perhaps it would be more correct

to say that they begin within the osseous substance itself, and either push
inwards the dura mater or penetrate it, protruding upon its inner surface,

or even invading the cerebral tissue. They generally are sarcomata. Two
or three kinds of simple tumour are peculiar to the coverings of the brain.

To one of them Virchow has given the name of psammoma, from its con-

taining calcified particles, like those which constitute the brain-sand of the

pineal body and choroid plexuses. The lime-salts are deposited in curious

little globular structures, made up of elements arranged concentrically, so



522 OTHER. TCJMOUES OF MEMBEANES AND OF BRAIN

as to resemble somewhat the well-known " birds'-nest cells." Eiobin accord-

ingly described this affection as a form of epithelioma ; but such a view of

its nature is incorrect. Virchow says it generally appears as a semi-

globular mass, of firm consistence, pale red or white, and medulla-like.

One that I examined had a loose texture and a flocculent surface ; it grew
in such a position as to indent the brain above the left Sylvian fissure.

According to Virchow such growths are less frequently seated in the

tentorium or in the falx than in the dura mater lining the skull—particu-

larly at the fore part of the base. Another special form of tumour peculiar

to the membranes, is that which was formerly called a cholesteatoma, but
which has of late been termed a pearl-cancer. It constitutes a dry, hard,,

rounded mass, occupying the pia mater generally at the base of the brain. Its

cut surface has a pearly lustre, and it consists of lobules made up entirely of

horny epithelial cells, and supported by a stroma of dense connective tissue.

Lastly, Yirchow has described under the name of melanoma a third kind of

meningeal new growth ; in a case which came under his observation there

were numerous black or brown nodules in the pia mater, the rest of the
body being entirely free from them.

Again, of the tumours that have their seat tvifhin the train substance there

is one kind that is almost special to it, while the rest are like those which
are found in other parts of the body. Among the latter sarcomata are the
most numerous, especially those of the spindle-cell variety. A fibrous

tumour is sometimes met with ; and sometimes, though very rarely, a
myxoma. Primary carcinoma of the brain is exceedingly infi-equent, I find

only one case in our records at Gruy's Hospital which is said to have been of

that nature. Indeed, it is not very common for the organ to be affected

even secondarily by cancer ; I have notes of only four instances of such an
occurrence. In the immense majority of cases in which secondary nodules
are developed within the cranium the growth is one of the more highly

infective forms of sarcoma. A peculiarity of secondary tumours in the

brain is that they are almost always multiple. On the other hand, it is a

rule to which there are scarcely any exceptions, that a primary new growth
is solitary. Among forty-four cases that I have collected from our records,

I find only two in which there was more than one tumour in the brain, but
in which no obvious source of infection existed elsewhere ; and after all, it

is quite possible that in those cases there was disease of one of the bones, or

of some other structure which was overlooked. The centre of a cerebral

tumour now and then softens down into a cyst, and this may become sa

large that the presence of any solid growth may not be obvious. We have
at Guy's Hospital had five cases in which one lobe of the cerebellum or the

middle of it has contained a large thin-walled cavity, filled with a fluid

that was highly albuminous or deposited spontaneously a fibrinous coag-

ulum. In three instances no adventitious tissue could be discovered, except

the vascular membrane forming the cyst itself, but in each of the other two
there was a small tumour situated on one side of the fibrous wall. It there-

fore seems probable that such cavities always arise out of new growths.

Hydatids are of very rare occurrence in the brain. In a girl, aged nine, Dr
Moxon found a large echinococcus, occupying the middle and posterior lobes

of the right hemisphere ; she had also a similar affection of the liver. I

believe that no other instance has been met with at Guy's Hospital during
the last few years. The cysticercus celluloscd sometimes infects the pia

mater or the ventricular space.

The one kind of tumour to which I have already alluded as almost *

special to the brain is that which Yirchow termed glioma, and which he
* A similar affection occurs in tlie retina during ciildhood, and, perhaps, 'also in the

suprarenal capsule.
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regarded as an overgrowtli of the neuroglia, the substance wliich cements
together and supports the proper nervous tissue-elements. This substance
has a somewhat indefinite structure, consisting of a granular or faintly

fibrillated matrix, in which are embedded small nuclei with ill-defined cell

walls. Accordingly, a glioma consists of similar cells or nuclei, more or

less thickly set in a similar matrix. Such a growth is, of course, not very
unlike a sarcoma ; and many pathologists describe it as a mere variety of

that form of tumour. Indeed, Virchow himself admitted that it was often

impossible to say of a particular specimen whether it should or should not
be called a sarcoma, and he expressly recognised the occurrence of inter-

mediate forms, which he termed gliosarcomata. But although the distinction

may not be of great practical importance, it appears to rest upon a sound
theoretical basis, inasmuch as the neuroglia is a completely developed or
adult structure, whereas the elements of a sarcoma are embryonic, corre-

sponding with those of a connective tissue which is at an early stage of its

growth. Prof. Klebs, of Prague, has recently maintained (' Prag. Vierteljahr-

schrift,' 1877) that gliomata also contain newly-formed nervous elements.
Certain cells with many-branched processes, which are well known to occur in
these tumours, are regarded by him as ganglonic cells ; and he believes that
they are sometimes developed out of the axis-cylinders of nerve-fibres. A
glioma may be of a pinkish-red colour, or it may look so exactly like the
normal brain substance that a microscope is required to demonstrate its

presence. Its substance is always continuous with that of the surrounding
cerebral tissue; for there is never a capsule, as with some sarcomata.
Indeed, it often assumes the form of the part in which it grows, so that one
might imagine the corpus striatum or the thalamus, or some particular con-
volution, to have become swollen to three or four times its natural size.

But in some cases caseation takes place extensively in these growths ; and,,

according to Klebs, they are also liable to sclerosis, exactly like that which
occurs in the normal brain substance.
A soft glioma often contains a great number of thin-walled vessels,.

which may rupture and pour out blood into its tissue, tearing it up so that
one can hardly discover any trace of the growth ; as Virchow long ago
pointed out, the disease may then be mistaken for a simple cerebral haemor-
rhage (cf. p. 513).

Perhaps the most puzzling cases of all are those in wliich repeated
extravasations occur, and 'in which the coagula become converted into tough,

opaque caseating masses of various colours.

Not only gliomata, but all the less circumscribed forms of cerebral
tumour, are apt to set up in the adjacent brain-tissue morbid changes that
can only be regarded as inflammatory, and as due to irritation caused by
their presence. Such an affection sometimes assumes the form of "red
softening," of which I shall give an example further on. More often, it is

what Eokitansky first described as "yellow softening,"—a state in which
the medullary substance has a faint yellow tinge and looks glistening like

blanc-mange, but nevertheless retains its form when sliced or cut, and is not
in fact softer than the rest of the brain. This affection appears to be an
oedema ; the microscope throws no light upon its nature. Another common
result of the presence of a new growth in the brain is the accumulation of
an increased amount of fluid in* the ventricles, which may become greatly
enlarged. It might sometimes be attributed directly to compression of the
veins of Galen or of the choroid veins ; as when the tumour is seated in the
cerebellum or in one of the posterior lobes of the cerebrum. But Virchow
has pointed out that hydrocephalus often occurs in cases in which such an
explanation is obviously inapplicable ; and this statement is confirmed by
several cases of wliich I find notes in our records.



S24 CEEEBEAL TUMOUES SOMETIMES LATENT

Statistics of cerebral tumours.—If I may judge from the cases that have

occurred at Guy's Hospital, there is a remarkable difference iu the liabiUty

of different parts of the brain to be the seat of tumours at different ages.

We have had twenty-two cases in which there was a primary new growth in

one of the hemispheres, sixteen on the right side, and sis on the left. In
<)nly five of these was the patient less than thirty years old ; the rest were

pretty evenly distributed between the ages of thirty and sixty. On the other

hand, out of fourteen cases in which a tumour was seated at the base of the

brain ten occurred in persons under the age of thirty. The five instances

of cysts in the cerebellum were all in patients between twenty-one and
twenty-six years old. There were only two cases in which solid tumours
were found in children under the age of ten ; in each instance the seat of

the affection was the cerebellum.

Tumour of the brain is more frequent in males than in females. I find

that among forty-two cases which have occurred at G-uy's Hospital, and in

which the sex is recorded, the proportion is as 27 : 15. This corresponds

very closely with the ratio of 10 : 6 given by Obermier. Bat it is interesting

that in the cases in which one of the hemispheres was the seat of the affec-

tion the preponderance of males is much higher, namely as 16 : 6. For
men are much more liable than women to blows and falls ; and Yirchow ha-i

expressed the opinion that new growths affecting the upper parts of the

brain are often caused by injuries to the head. He has further stated that

tumours in this position are generally gliomata, whereas at the base sarco-

mata and carcinomata are more often found. In the three cases that

have last occurred, in my knowledge, the patient's illness was attributed

during his lifetime to a severe fall or blow upon the head, received some
time previously.

In proceeding to discuss the symptoms of these various affections, I have,

in the first place, to remark that in making post-mortem examinations one

occasionally finds a tubercle or a tumour in cases in which there had during

life been no susj)icion of the presence of any cerebral lesion. Thus we have

in the museum of Guy's Hospital a specimen of a very hard growth, nearly

as large as a pigeon's egg, attached by a pedicle to the ridge of the petrous

bone ; it was discovered accidentally in the body of an aged pauper woman
who was said to have had no cerebral symptoms. Another preparation is one

of a large carcinomatous mass in the cerebellum, taken by Dr Moxon from
a patient who died of cancer of the breast and of the liver. But it may
fairly be said that, if she had lived a little longer, the tumour might have

manifested signs of its presence ; and the same remark applies to the very-

few instances in which one or more small tubercles have been unexpectedly

found in the brain in persons who have fallen victims to phthisis or to some

other scrofulous disease. All that is really proved by such cases is that

lesions of various kinds may be latent during the early periods of their

development. But of this fact there is abundant evidence of another kind.

Thus when tubercular meningitis has been the cause of death, and when the

patient had appeared to be perfectly well up to the time of the commence-
ment of that disease, one not uncommonly finds one or more yellow tuber-

cules in the brain substance which must obviously have been of older date.

Again, it sometimes happens that a person dies of what appears to be an

acute illness, and that the only lesion found at the autopsy is a tumour, with

softening of the surrounding cerebral tissue. Some years ago a man was
admitted into hospital insensible, livid, and in a high state of fever, so

that the diagnosis was typhus ; he lived only three days from the time

when he was first taken ill, but at the autopsy a small spindle-cell growth,

of the size of a bean, was found projecting into the fourth ventricle from the
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side of the iter. But, witli the exception of one or two instances in which
psammomata or other meningeal tumours have been quite unexpectedly

discovered, I do not find in our records a single instance in which a
tubercle or a tumour has been met with in the brain of a patient killed by
accident, or who died from some indifferent disease, such as heart disease, or

ileus.

The symptoms themselves may be divided into two classes. Some
of them are common to the large majority of cases ; others are comparatively
seldom observed, their presence being dependent upon the seat of the lesion.

It will be convenient that I should first describe the former kind ; and I
think that they may be arranged under three heads:—(1) cerebral symptoms
proper, such as headache, giddiness, epileptiform seizures, loss of memory,
mania, stupor

; (2) disturbances of distant parts, including vomiting, consti-

pation, &c.
; (3) certain changes in the optic disc, which are revealed by the

ophthalmoscope.
] . Headache is very rarely absent, and is generally the earliest indication

that anything is wrong with the patient. Its seat sometimes, but not
always, answers to that of the lesion. The superficial nerves of the corre-

sponding part of the scalp may be tender to pressure or percussion
; or (as

Eomberg first noticed) the act of holding the breath or of coughing may
increase the pain. The museum of Guy's Hospital contains a large tumour,
three inches in diameter, which I found many years ago in the left hemi-
sphere of a girl, a patient of Dr Wilks, who had suffered severely from
pain in the head, and who had declared that when she turned her head ta
one side she felt something move in its interior. Another preparation
consists of a small growth from the dura mater, taken by Mr Day, of St
Neots, from an old woman who died of bronchitis. She had often expressed
a wish that her head should be opened, because for years she had experi-

enced anomalous pains in it, and a sense of coldness in one spot, not larger
than a shilling ; this corresponded very nearly with the seat of the tumour
that was found after her death. The pain caused by a new growth may in

fact be of every degree of intensity, from a dull aching to the most unbear-
able agony, such as is said to render a patient delirious. It is sometimes
constant, but it generally undergoes exacerbation from time to time. In
some cases, indeed, it is altogether intermittent or paroxysmal, so that it

may closely resemble an ordinary migraine. Thus Abercrombie relates the
case of a boy, aged six, who began to suffer from fits of severe sick-headache,,

recurring at first about once a fortnight, and leaving him in good health in

the intervals. After five or six months the attacks assumed a different and
more persistent character ; and two months later he died, when a tuber-
culous mass was found in the cerebellum. A similar instance has been
recorded by Lebert. These cases seem to me to have an important bearing
upon the general theory of the production of " cerebral symptoms " by local

affections of the brain. I shall hereafter have to describe a grouj) of

functional disorders of the nervous centres, including migraine, vertigo,

epilepsy, and some others,—under the name of " nerve-storms " or "ex-
plosive neuroses." And I shall endeavour to show that each of these is

liable to be set up by a variety of exciting causes. Now, my hypothesis is

that a tumour or a tubercle causes a transitory vertigo, or an ej)ileptiform

fit, or an attack of sick-headache in exactly the same' way as any other
disturbing agent. I conceive that the nerve-storm so produced has pre-
cisely the same seat as when it is merely the result of over-fatigue, or
irritation of the generative organs, or disorder of the stomach. And I
think it is probable that frontal headache, even when unattended with the
other characteristic symptoms of an attack of migraine, is yet very often of

that nature. If this be granted, it ought to follow that pain in the forehead



526 HEADACHE AND VOMITING

sliould point less directly to the anterior part of the brain as the seat of

a tumour than occipital pain to the cerebellum or posterior lobes. I do

not know -whether growths situated in any particular region are more apt

than others to be accompanied by vertigo or by epileptifonn convulsions,

as distinguished from those seizures which are limited to the muscles

of certain parts and to which I shall presently specially refer. But Dr
Reynolds was led by the examination of a large number of cases to the

conclusion that convulsions in general were less common when the disease

affected the anterior lobes than when it occupied the posterior lobes or the

cerebellum. Initability of temper, depression of spirits, loss of memory, a

general impairment of intelKgence may be observed even when a tumour
lies in the membranes at the base of the brain. Thus we have in

Gruy's museum a specimen of a cholesteatoma, of the size of a pigeon's

egg, which was situated so as to compress the under surface of the pons and

of the cerebellum, but which had also insinuated itself into the Sylvian

fissure to some extent ; the patient was at one time in the hospital with

paralytic symjDtoms, but he became maniacal, had delusions, and was
luimanageable, so that he was removed to Colney Hatch Asylum, where

he died. On the other hand, the mental faculties are not infrequently

retained nearly to the last, when one of the hemispheres is the seat of

the disease. Friedreich and Obermier speak of excessive sleepiness as a

principal symptom in two cases, which severally came under their observa-

tion. The most usual teiToination of all the affections described in the

present chapter is by stupor, which gradually passes into coma. Sometimes

the patient lies for weeks, without taking the slightest notice, passing all

his evacuations under him, and showing no sign of intelligence, except that

he slowly swallows the food that is placed into his mouth. Some years ago

Sir William G-uU had under his care a boy who manifested a remarkable

retardation of intelUgence. If a question was put to him he seemed not to

heed it ; but after many seconds, when the questioner had passed on to talk

to some one else, he would deliver, word by word, a reply which showed

that he perfectly understood what had been said. In other cases the

mental condition undergoes changes which one feels disposed to refer

to varying degrees of pressure by ventricular effusion. After lying

in a stupor for two or three weeks, the patient may recover his senses,

and remain conscious for several days, relapsing then into his former

state.

2. Vomiting is a frequent symptom, and also constipation. As a rule, there

is loss of flesh and extreme emaciation sometimes occurs. But a boy, of

fourteen, who was in Guy's Hospital in 1867, became remarkably fat during

his illness, and remained so until he died ; and two or three years previously,

the body of a young woman in a similar condition was brought down into

the post-mortem room. In each case there was a tumour at the base,

growing upwards into the third ventricle. The temperature of the body

is often one or two degrees below normal ; but before death fever may
develop itself. Obermier speaks of a rapidly advancing case in which every

exacerbation of the headache was associated with a marked fall in the rate

of the pulse. The mode of death is often by cessation of breathing, the

heart continuing to beat for some little time ; in one instance, of which I

have notes, it went on for thirty-five minutes, while artificial respiration was
vigorously kept up. In such cases it is wonderful how quietly life departs,

without a gasp or a moan, or the movement of a limb. Some years ago

I was called to see a female patient, whose symptoms pointed to the

presence of a cerebral tumour, with Dr Blades, of Kennington. On my
arrival at the house, he came out of her room to speak to me, leaving her

husband and two women with her. When we went to her bedside a few
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minutes later we found her dead, except tliat a slight flickering of the pulse

was still perceptible. Not the slightest change had heen observed.

3. Changes in the optic disc and retina.—In 1860 von Graefe communi-
cated to the German ' Archiv fiir Ophthalmologic ' a short paper in which
he pointed out that inflammation of the optic nerves within the eyes some-
times occurred as a complication of cerebral diseases. It was already

known that blindness was a frequent effect of tumours of the brain, even
when their seat was not such as to involve any of those parts which were
supposed to be functionally related to the sense of vision, but the belief had
been that paralysis of the nerves of sight was the cause of the amaurosis,
and that if any anatomical change was to be found it would be a simple
atrophy from disease. Thus, von Graefe confesses the surprise that he
felt when he first discovered (about the year 1857) that the optic discs

were swollen and reddened in a case of this kind. His observations were
soon confirmed by others, and after a little while the remarkable fact

was elicited that precisely similar appearances could often be detected when
the patient was not conscious of any visual defect. Thus the ophthalmo-
scope has acquired a very great value in the diagnosis of diseases of the brain.

It was suggested by von Graefe himself in his earliest communication
that there were two separate ways in which changes in the discs could arise,

and that these were characterised by different appearances. On the one
hand, an increase of intracranial pressure, acting upon the cancerous
sinuses, might mechanically obstruct the return of blood through the
retinal veins ; on the other hand, an inflammatory process at the base of the
brain might be, propagated, q-s a "neuritis descendens " along the optic

nerves to their terminations within the eyeball. Subsequent writers have to

some extent modified the interpretation of these two conditions, and it has
been shown that they very often coexist. But, with the distinguished

exception of Dr Hughlings Jackson, I believe that almost all competent
observers continue to recognise the theoretical difference between them.
The one is known to the Germans as the " Stauungs-papille ;" following Dr
AUbutt, English writers term it the " Choked Disc," or (with less propriety)
" Ischsemia of the Disc." The other is called " Optic Neuritis " or " Neuro-
retinitis descendens." There is also a third change, " Atrophy of the Disc,"

which may either arise independently or be consecutive to one of the other
two.

The choTced disc.—I do not find any more precise description of this

affection than that which von Graefe gave in his account of the first case

that came under his observation. " The papilla," he says, " was greatly

and irregularly swollen, rising steeply on one side and falling gradually
on the opposite side to the level of the retina. . . . Instead of being
transparent its tissue looked grey and opaque, with an extremely deep
reddish tint, and the adjacent part of the retina had the same appearance,
so that the choroidal margin was completely hidden. The opacity was dif-

fused, except that with the direct method of examination one could perceive

a striated appearance following the course of the fibres of the optic nerve.

The retinal veins were dilated and exceedingly tortuous, and obscured here
and there by dipping into the opaque tissue ; the arteries were comparatively
small. The turbidity of the retina diminished gradually from the disc out-

wards over a zone of rather more than 2'" in breadth, so that it occupied an
area 5'" in diameter (including the disc itself)." In a second case " the disc

was still more red, and there were ecchymoses in the adjacent part of the
retina."

The prominence formed by the optic disc in a case of this kind appears
to be easily recognised after death when the eye is removed and laid open

;

an admirable illustration of it is given by Dr AUbutt. In one instance in
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wMcli an intercurrent attack of smallpox destroyed life at an early stage

of the ocular affection, Cornil found that the microscopical appearances

consisted in an infiltration of the connective tissue with serum, and in a few
haemorrhages into the adjacent part of the retina (' Arch. Gen.,' 1868, ii,

p. 679). The absence of grave morbid changes is proved by a case of Mr
Lawson's, in which the presence of a hydatid cyst within the orbit caused an
extreme state of " choked disc ;" four days after puncture of the tumour the
engorgement was found to have almost entirely disappeared. A drawing iu
' Pagenstecher's Atlas ' (PL xxxi, fig. 7) shows the nerve-fibres bulging out-

wards so as to separate from the choroid the peripheral layers of the retina,

throwing them forwards and outwards. In some more advanced cases of

von Graefe's, examined by Schweigger and Virchow, the connective-tissue

elements, the vessels, and the nerve-fibres were all found swollen, and the
latter were beginning to degenerate, but in the outer coat of the vessels there

was an overgrowth of nuclei.

The choked disc was by von Graefe attributed to compression of the
cavernous sinus, aided by what he termed the constricting action of the

sclerotic ring. He argued that if from any cause the flow of blood along

the retinal veins was obstructed, the unyielding structure would give rise

to a sort of strangulation of them at the point where they pass through it,

and so he explained the fact that the congestion was limited to the intra-

ocular termination of the optic nerve ; but (as Dr Hermann Schmidt has
urged in vol. xv of the ' Arch, f . Ophth.') the ophthalmic vein communicates
so freely with the facial vein that it is difficult to see how pressure upon
the cavernous sinus could appreciably interfere with the escape of blood
from the eyeball, nor does it appear probable that the wall of the sinus

would yield to any moderate force. These considerations are confirmed

by a case under my observation, in which the sinus on one side was
completely obstructed by softening thrombus ; the corresponding optic

disc had been noticed during life to be perfectly normal. In all pro-

bability I think Schmidt's explanation is the correct one. He finds experi-

mentallyw that an injection of prussian blue rato the arachnoid cavity (sub-

dural space of the brain) makes its way through the optic foramen into the

space between the two sheaths of the optic nerve, and fills a fine network of

lymphatic channels within the lamina cribrosa (formed by the sclerotic ring)

between the very fibres of the nerve themselves. He therefore suggests

that some of the fluid which is always present in small quantity in the

arachnoid cavity is driven into the optic nerve in a similar manner when-
ever the intracranial pressure is from any cause increased. And, as a
matter of fact, I can from my own observations confirm the statement that

a watery liquid is found distending the sheath and giving it a bulbous
appearance, and that this liquid readily escapes as soon as a puncture is

made. One difficulty is that on Schmidt's theory I do not quite see why
cerebral hsemorrhage should not cause choked discs. Is it because the

great force suddenly exerted flattens the sheath of the nerve, and closes the

channel through it? A notion of Benedikt's, that the changes in the

fundus of the eye are in some way explained by referring them to sympa-
thetic vaso-motor disturbance, seems at present too vague to be met by a
serious argument.

,

Neuro-retinitis.—The distinctive features of this affection, as compared
with choking of the disc, are that the swelling and redness are less marked,
but that it looks more opaque, and that the morbid process extends further

into the retina itself, and (according to Von Graefe) involves its middle and
outer layers, as well as its inner layer. Dr Allbutt endeavours to describe the

appearance of the disc by saying that there is not " a circumscribed intense

redness, or brownish-grey, but rather a wash of reddish lilac or a grey tint."
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And lie adds that one does not perceive " a multitude of minute branches
and capillaries," such as give a " mossy " look to the choked disc, but that
the vessels which become distended and tortuous are rather the main
trunks. Moreover, these are often completely concealed in part of their

course by the opaque tissue, beneath which they dip.

One of the chief microscopical appearances seems to be that the optic
nerve-fibres within the disc are enlarged and beaded, presenting a series of
fusiform swellings. The connective-tissue bundles are said by Virchow to

present no excess of cells or nuclei, but the coats of the vessels are thickened.
The trunk of the nerve in its whole length shows an accumulation of cells

and nuclei within its sheath, and also between the fasciculi of which it is

made up,

I have already remarked that von Graefe ascribed neuro-retinitis to the
direct extension of inflammation downwards ; as, for instance, from a basal
meningitis. We shall find that this explanation is not always applicable.

The probability is that the affection is then secondary to a choked disc,

being developed in exactly the same way as those chronic affections which
are well known to occur in the lungs and liver and kidneys when there is

obstructive heart disease. And it is not surprising that (as Mr Hulke has
remarked) mixed forms of ophthalmoscopic changes are more commonly seen
than typical sjDecimens of a " Stauungs-papille " or of a descending inflam-

mation of the optic nerve.

Atrophy of the disc.—Neither choking of the disc nor neuro-retinitis is a
permanent affection. They are not even stationary, for each of them, if the
patient lives long enough, must subside or quickly end in a destructive

process. The latter is by far the most common termination. The disc

becomes less and less swollen, and at length is quite flat, or even sinks

below the level of the surrounding retina. Its red and grey tints grow
into a dirty white colour. The tortuous veins diminish in size ; spots of

haemorrhage fade and are absorbed. The outline of the disc remains for

some time blurred and irregular, its margins are ragged, and streaks of

exudation are to be seen in the course of the retinal vessels, I have taken
this description of "consecutive atrophy" from Dr Allbutt, but it accords

with those given by all other writers. He goes on, however, to say that

even these appearances are transitory. Little by little the disc clears up

;

its edge becomes sharply defined ; its surface dead white and glistening.

Its condition is then undistinguishable from one which has been preceded

by no swelling or inflammation of the disc—the " simple white atrophy " of

writers, Pagenstecher, indeed, states that in microscopical sections of the

dead tissues the origin of the affection may be recognised by the permanent
displacement outwards of the two external layers of the retina from their

normal commencement close to the edge of the choroidal ring. As to the

histological changes in the disc itself, he shows that all the nervous elements

may disappear, and be replaced by a coarse connective tissue.

It is surprising how little impairment of vision attends these changes

in the optic discs in many cases. Pain and over-sensitiveness to light are

constantly absent. If there is any affection of sight, it is that the patient

either cannot see at all, or sees objects more or less indistinctly, as if

through a ntiist. Dr Allbutt speaks of several patients with choked discs

who could read a badly printed news sheet with ease. One should there-

fore make it a rule to examine with the ophthalmoscope all cases in which
symptoms of cerebral disorder are present; unless, indeed, an exception

may be made for some of the simple uncomplicated neuroses. On the other

hand, if a patient is found to present morbid appearances in the fundus of

the eye, one should not be contented with his statement that his sight is

perfect. The extent of the visual field in all directions should be accurately

VOL. I, 34



530 LOCALISING SYMPTOMS OF CEEEBRAL TUMOUE

explored ; and perhaps it may turn out that although vision is good at the
centre, it is yet very defective at the periphery or towards one side. When
blindness sets in, it sometimes seems to come on almost suddenly, although
the changes in the discs were no douht developed very gradually. This
occurred, for instance, in a patient under my care in 1878 ; ahout three weeks
before her admission she went to sleep one afternoon, and on waking up,

found that she was totally blind. If perception of light is completely lost,

I believe that the irides are always widely dilated and motionless. But in

those cases in which the impairment of sight is partial, the pupils often appear
to be of normal size, and their movements are sometimes not even sluggish.

The suggestion of M. Jaccoud, that the excitation of reflex contraction of

the iris by light is a proof that bUndness is due not to any affection of the
optic nerve within the eye itself, but to a lesion situated above the corpora
geniculata, seems to be altogether fallacious.

When a choked disc, or one affected with neuritis, passes into a state of
atrophy, the patient's sight often becomes progressively worse ; but some-
times, on the other ha,nd, it shows a marked improvement. Thus a patient

of Dr Groodhart's, to whose case I shall presently refer, and who at one time
could see absolutely nothing with her right eye, was ultimately able to read
Snellen's 2^, though with difficulty, at a distance of about a foot. When
the power of vision has been but slightly impaired during the early stage of
the disease, it is sometimes perfectly regained ; but even in such cases, if

actual neuritis has been present, the disc seems invariably to become more
or less atrophied ; it never resumes its normal appearance.

Localisation of definite cerebral lesions.—Other symptoms not only
indicate in general the presence of some local lesion—whether a tubercle,

gumma, or tumour—but also point more or less definitely towards its exact
seat; they constitute what Dr Jackson terms "localising symptoms."
Now it is important that, as physiologists, we should be able to interpret

any phenomena of perverted action of the nervous centres which our
patients may present, and that, as physicians, we should pay attention
to every feature of a case which may enable us to understand it better.

But I do not see why we should impose upon ourselves a task which
we are in no way called upon to perform, that of attempting to determine
during life the position of all, or even most, of the tumours of the brain
that come under our observation in clinical practice, still less why we
should feel disappointment at the failure that seems to be the inevitable
result. We might, indeed, have anticipated that the seat of an intracranial

lesion would greatly affect the prognosis ; but this is not the case in any
marked degree. For all practical purposes, I believe it may be said that the
study of localising symptoms is at present really useful only in so far as
they either enable one to clench the diagnosis of the existence of a definite

intracranial lesion, or throw some light upon its nature.

In the interpretation of some symptoms there is a preliminary difficulty,

to which I must briefly allude. When at an autopsy one finds a tumour,
or a tubercle, in some particular region of the brain, one cannot always
tell whether the disturbances of function to which it gave rise were the
results of irritation of the structures around it, or of destruction of those
among which it grew. In the latter case the symptoms themselves would^
be those of the uncontrolled or unbalanced action of the corresponding parts
on the opposite side of the brain, or of some other parts physiologically

antagonistic to those containing the lesion. It is precisely this difficulty

which makes it impossible to attach an exact meaning to inequality of the
pupils

; and several other instances will present themselves further on. Dr
Jackson, indeed, has endeavoured to distinguish certain affections as " des-
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troying," while lie speaks of others as "discharging" lesions. And it is

remarkable how a great size may be reached by a mass in the brain, without
its depriving the structures in which it is imbedded of their function

;

while again a tumour sometimes compresses adjacent parts, so as to
annihilate their activity. I will not attempt to lay down a positive rule, but
I think it may be said that, in all the diseases now under consideration, the
presumption is always in favour of irritation, rather than of destruction,

when either explanation is admissible.

Tlie base.—Beginning at the base of the brain, and passing from before
backwards, one meets with the simplest of all localising symptoms, namely,
those which depend on interference with the various cranial nerves.

It is easy to see that complete anosmia points to the presence of disease

near the ethmoid bone, or involving the inner and lower parts of the two
anterior lobes; while loss of smell on one side may be due to a lesion

implicating one olfactory bulb, or the root of the nerve extending outwards
to the Sylvian fissure (see p. 364).

A growth pressing upon the optic chiasma produces various effects

according to its exact sitiiation. Thus there may be more or less complete
loss of sight in one eye, or even total blindness ; but as changes in the
discs are almost certain to be present, it would be scarcely possible to

draw any inference from this symptom. What is really significant is the
limitation of a visual defect to half the field in each eye, or (as it is termed)
hemiopia. Of this there are three different forms, but the interpreta-

tion of them is still somewhat doubtful, because opposite views are now
held as regards the structure of the chiasma. On the theory of semi-
decussation, which to me appears the more probable, they may be described
as follows

:

(1) Compression of the centre of the chiasma, cutting off the decussating
inner fibres of each optic nerve, will cause loss of vision over the temporal
field in each eye (double temporal hemiopia)

; (2) compression of one optic

tract will deprive the patient of the temporal field in the corresponding eye,

and of the nasal field in the opposite eye (homologous lateral hemiopia)
;

(3) loss of vision in the nasal fields of the two eyes (double nasal hemiopia)
can only be due to a double lesion, symmetrically placed at the lateral

angles of the chiasma, so as to interfere with the non-decussating outer
fibres on each side. Examples of all these forms of hemiopia are known
to occur. Homologous lateral hemiopia is very common in attacks of

migraine ; of double temporal hemiopia two cases have been recorded (one
by Samisch, the other by E. Miiller), in each of which a large tumour
lay in the middle line, involving the centre of the chiasma ; of " double
nasal hemiopia," one by Knapp, in which the pressure at the necessary
spots was effected by dilated and atheromatous branches of the circle of
Willis.*

Intracranial growths sometimes produce deafness when they occupy,
or extend into, the space between the internal auditory meatus and the side

of the pons. Dr Hughlings Jackson has even met with one case in which
there was loss of hearing from this cause without any facial paralysis. In
another instance, a complete bilateral destruction of the auditory sense was
imperfectly explained by the autopsy, for the only growth at the base was

* I may note that on the theory of complete decussation " double temporal hemiopia

"

would be caused only by pressure on the front of the chiasma, while pressure on the back
of the chiasma by a single growth would account for " double nasal hemiopia." So far,

that theory might hold, although both these kinds of hemiopia are very rare, but it

admits of no explanati(m of the occurrence of the far more common " homologous lateral
hemiopia," excepting the untenable one of the presence of a lesion placed on one side of the
chiasma, in such a situation as to compress a part of the optic nerve, and also a part of the
optic tract on that side.
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one of tlie size of a hazel-nut on tlie left side. It might be suggested

that this symptom ought sometimes to he referable to an affection of the

brain itself j but Dr Jackson's experience appears to negative such an
opinion.

With regard to affections of the other cranial nerves I have httle to add
to the remarks which I made when describing their symptoms (see pp.. 341

—

355). Only I would observe that an anatomist can sometimes infer the seat of

a growth with very great accuracy from the implication of some nerves while

others escape. Thus I remember one instance in which the fact that all the

muscles of the eyeball were paralysed, while no part of the fifth nerve was
interfered with except its ophthalmic branch, seemed to prove that the

disease occupied the sphenoidal fissure. On the other hand, it is perhaps

sometimes possible to draw the conclusion that no single lesion will explain

every feature of the case, a conclusion which (as we shall j)resently see)

may be of considerable diagnostic importance.

The cerebellum.—The localisation of a tumour or tubercle in the cerebellum

is often attempted, and is not infi-equently successful. But one must not
forget that this part of the encephalon is a very common seat of such gro^vths.

I confess that I feel doubts as to whether the result of the diagnosis ought
not sometimes to be attributed to good luck rather than to skill. Beside

pain in the back of the head and neck, vomiting, convulsions, blindness, and
vertigo—none of which symptoms are special to lesions of the cerebellum,

—there are some others which are believed to be more characteristic, and
chief among these is a reeling, staggering gait, like that of a drunken person,

but with a tendency to fall in some particular direction. It was long age
shown by the experiments of Flourens on pigeons that excision of the cere-

bellum rendered the bird unable to walk or to fly, or to perform regular

determinate movements ; and he suggested that the function of the organ
was one of co-ordination. Subsequent investigations have proved that a

large part of the process by which the actions of the individual muscles are

harmonised and combined take place in the spinal cord. But this fact does

not exclude the possibility that a higher co-ordination may be effected by the

cerebellum. And a fair hypothesis has been suggested by Dr Broadbent,
namely, that what it does is to biing muscular action into relation with
visual impressions, as when movements have to be guided by sight ; whereas
in the spinal cord they are aiTanged for tactile and other cutaneous impres-

sions. However, a patient suffering from disease of the cerebellum may
still stagger, although, in consequence of his optic discs having undergone
atrophy, he can no longer see anything.

When the staggering is accompanied by a tendency to fall in one par-

ticular direction, we might fairly expect that this circumstance should not
only indicate the presence of disease in one side of the cerebellum, but also

show which side is affected. But tumours of the cerebellum often attain a

very great size, and annihilate a large part of the organ. Thus it is

peculiarly difiicult to avoid the difficulty referred to above ; the same
affection may produce diametrically opposite effects, according as its action

is that of a "destroying" or of a " dischart,''ug " lesion. In 1877 I made
an autopsy in a case of Dr Frederick Taylor's, in which a cheesy tubercle

occupied the whole thickness of the cerebellum, rather to the right of its

centre ; and the right lateral lobe was universally pale and softened, and
full of granule-masses. The patient was a boy, five years old. It so

happened that the exact seat of the mischief bad been indicated several

months before his death, by a bulging of the right side of the occipital

bone, which was so much thinned at one spot, that it would yield on
pressure and rebound like a piece of tin or of cardboard. At the same time
it was noticed that when he sat up in bed he had no balancing power ; but
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not that he rolled over on one side rather than on the other. The eyes,

however, vsrere affected with a peculiar form of nystagmus, which might
perhaps have been turned to account as a localising symptom. " It came
on only when he lay on " the left side ; the eyes would then gradually fall over

to the left, and be suddenly jerked back to the right ; and these movements
would be repeated rhythmically. When he sat up in bed there was a

continuous rhythmical movement of the head from left to right." After-

wards, six weeks before he died, " he lay on his back, with his head turned

to the left ; his eyes were then directed to the left side, and jerked from
time to time upwards." Now Hitzig, following Purkinje, has shown
(' Reichert's Archiv,' 1871) that by passing a galvanic current through the

head of a healthy person, from one mastoid process to the other, one

can obtain oscillatory movements of the eyes exactly like those observed

in Dr Taylor's patient ; and in a subsequent paper he accounted for those

effects by referring them to disturbances of the cerebellum. Dr Ferrier,

too, found that galvanising the exposed cerebellum of monkeys and other

animals caused the eyes to deviate in different ways, according as the

poles were applied to different regions of its surface. Indeed, his experi-

ments seem to indicate a very simple law of localisation, namely, that when
any part of the cerebellum is the seat of irritation, the eyes become turned
in the corresponding direction, whether to the right or to the left, upwards
or downwards, as the case may be. In many cases analogous movements of

the head accompanied those of the eyes. Thus I suppose that a tendency

to fall backwards, which has sometimes been noticed when there has been
disease of the cerebellum, would point to the upper surface of the organ as

its seat ; for Dr Ferrier found that galvanising that part in monkeys led to

upward movements of the eyes, and to throwing back of the head. This

writer speaks of Hitzig' s results, referred to above, as being essentially the

same with those Avhich he has himself obtained ; but the correspondence

does not seem to me to be so close.

Dr Taylor's patient had also left hemiplegia, which was no doubt due
to compression of the right side of the pons by the tumour. I believe that

whenever this form of paralysis occurs in such a case, it is always produced

in that way, and that it is invariably " crossed," affecting the limbs on the

opposite side to the cerebellar lesion.

But the functional relations of each half of the cerebellum are neverthe-

less chiefly with the limbs of the same side of the body, through the

connections of the fibres of the middle peduncle with nuclei in the opposite

half of the mesencephalon. This is proved, not only by anatomical and
physiological investigations, but also (most convincingly) by the patho-

logical fact that when there is congenital unilateral atrophy, affecting one

hemisphere of the brain, one crus cerebri, and one side of the deep part of

the pons, the wasting is found in the other side of the cerebellum, as it is in

the other side of the spinal cord.

The motor tract.—Passing now to the regional diagnosis of lesions in-

volving the motor tract, I may begin by observing that the greater j)art of

the description of hemiplegia given in a former chapter applies also to the

same symptom when it is produced by a new growth. But whereas we have

seen that certain parts of the brain-substance ai'e far more liable than others

to suffer from the effects of embolism, or of rupture of a cerebral artery,

the distribution of tumours is comparatively irregular and capricious.

They may interfere with the fibres which pass down to the spinal cord

at any point in their course, and may either destroy the whole or part

of them. On the other hand, it is wonderful how large a tumour may be
found in the very substance of the motor tract, without completely abolish-

ing its functions. In 1869, a boy, aged four years and a half, died in
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hospital under my care, after an illness of fourteen months' duration.

Three months before his death he could sit up in bed, although he rolled

about and his balance was easily upset. A month later he *' could move his

legs a very little." Dr Moxon found that the pons was occupied by an
immense caseous tubercular mass, which consisted of two halves, fused
together, and preserving almost exactly the normal shape of the part ; only

a thin shell of nervous matter remained. It seemed marvellous that hfe
could have been maintained while the mass was growing to such a size.

And a few years ago I made an autopsy in which a tumour (certainly a
very minute one) was found in one of the corpora dentata of the bulb, there

having been no symptoms of disease of that part.

Then, again, paralysis of the limbs on one side of the body, or even of

all four limbs, may be due to a mass pressing on the motor tract from
without ; for instance, to a sarcoma connected with the base of the skull,

and compressing the medulla oblongata or the pons ; or to a glioma in the
hemisphere above the lateral ventricle, pushing downwards and flattening

the basal ganglia. And, in other cases in which the growth itself lies

altogether outside the region, lesions of which are ordinarily attended with
hemiplegia, this symptom is caused by the yellow softening that so often

develops itself secondarily.

But a growth situated in the superficial convolutions of one Tiemisphere

may affect the movements of the opposite side of the body, without either

disturbing the corpus striatum mechanically by pressure, or involving it

in. any morbid action. The symptoms so produced are among the most
interesting that come under the observation of physicians, and within the
last few years they have attracted much attention from physiologists. In
the main, their character is generally convulsive ; but the spasms are often

followed by a transitory paralysis ; and it is still a question whether a loss

of power may not occur primarily and alone. Bright was the first to point

out, in the earliest volume of the ' Gruy's Hospital Eeports ' (1836), that some
cases in which fits were due to a local lesion presented the peculiarity that

consciousness was not lost. But, so far as I know, this form of convulsions

had never been systematically investigated, until Dr Hughlings Jackson
took up its study, in the hope that it would throw important Hght upon
the nature and seat of epilepsy in general. He insisted on the fact that

hemispasm—the " mobile counterpart" of hemiplegia—must indicate a con-

dition of " instability " in the convolutions which discharge through the
corpus striatum, and must therefore be a symptom of disease in their

convolutions or (possibly) in the corpus striatum itself. And he set to

work to determine, so far as pathological opportunities might offer them-
selves, the exact seat of the lesions found where this symptom had been
present. Very little, however, had been done in this direction when, in 1870,

Fritsch and Hitzig made known the fact, that instead of the surface of the

brain being insensible to galvanic currents, there were in the dog certain

parts of the convolutions which reacted to such currents in a very definite

way, each setting in motion some particular limb, or even some special set

of muscles. Thus they laid down the position of " cortical centres " for the

movements of the neck, face, fore- and hind-leg respectively. Three years

later Dr Terrier repeated these experiments with the faradic current,

employing various animals, and at length monkeys, in whom the convolu-

tions are comparable, one by one, with those of the brain of man. After-

wards Hitzig himself operated on a monkey. Between the results of these

two observers there are some discrepancies in details. Hitzig used a com-
paratively weak galvanic current ; thus he obtained movements over a far

more limited area; indeed, his main object was to discover what parts of

the cortex would yield movements limited to isolated groups of muscles, on
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the most feeble stimulation. He maintains that in the monkey the motor
centres for all parts of the body are situated in the anterior central

(ascending frontal) convolution. That for the leg is nearest the falx cerebri,

at a distance of about three millimetres from it ; that for the arm lies three
millimetres further outwards ; that for the upper part of the face, supplying
the muscles of the ear and eye, is situated rather more behind and externally

;

that for the lips, tongue, and jaws, is six millimetres inwards from the fissure

of Sylvius. Hitzig does not deny that irritation of adjacent convolutions by
more powerful (especially by induced) currents give rise to movements in

distant parts ; but he has found that the movements so produced are of a
more general character, and he attributed them to the action of the current
upon parts beneath the actual surface of the brain.

Ferrier places his centres in the posterior central (ascending parietal)

as well as in the anterior central convolution of the monkey ; and also in
the postero-parietal lobule, in the back part of the third frontal, in. the
angular, and in the superior temporo-sphenoidal convolutions. He agrees
with Hitzig in placing the centre for the leg close to the median line, but he
divides it into two ; one in the postero-parietal lobule, for advance of the
hind limb, as in walking ; the other in the upper parts of the ascendiug
parietal and ascending frontal convolutions, for movements bringing the
hind foot up to the abomen. He makes the centres for the arm and hand
occupy the ascending parietal convolution nearly as far outwards as the
fissure of Sylvius, as well as the ascending frontal and the superior frontal

convolutions outside and in front of one of the leg-centres. The movements
of the lips, tongue, mouth, and larynx are located in a series of centres
occupying the outer part of the ascending frontal, and in one in the
supra-marginal convolution. Centres for the movements of the eyes are
believed by Dr Ferrier to occupy an extensive area in the two upper
("first" and " second") frontal convolutions. Stimulation of the angular
gyrus or of the superior temporo-sphenoidal convolution, also causes the
eyeballs to move, with dilatation of the pupils ; but he supposes that these
parts are centres for the senses of sight and hearing, and that the move-
ments are reflex.

Such are the data, so far as we at present possess them, upon which we
have to base the localisation of lesions attended with spasmodic movements
in particular limbs or in special parts of the face. Obviously they are
incomplete, and in all probability they are not perfectly accurate. As to
those points upon which Hitzig and Ferrier differ, other experimenters, as
Munk andGroltz, have made themselves heard; but even ifHitzig should prove
to be right in assigning very narrow limits to the area within which motor
centres occupy the surface of the convolutions, Ferrier's statements would
not necessarily lose their pathological value. For tumours and other
lesions extending some distance into the cortex might still be found to

produce effects like those of the more powerful currents which Ferrier

employed. The only spot on the surface of the brain to which these two
observers respectively give distinctly opposite functions, appears to be the

middle of the ascending frontal convolution ; where Hitzig places the centre

for the muscles of the upper part of the face, Ferrier puts one for flexion

and supination of the forearm.

In the first place, however, it is to be noted that the occurrence of con-

vulsive attacks without unconsciousness beginning in, or limited to, some
particular part of the body, is not of itself a proof that a recognisable local

lesion exists in the brain, as Bright supposed. When I have to speak of

epilepsy I shall cite several instances in which there was every reason to

believe that attacks of the kind just referred to were such as are provision-

ally termed "functional." And in a case of Dr Hughlings Jackson's that
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terminated fatally, the only morbid cliange discovered at tlie autopsy was
atrophy of hoth hemispheres, although the fits which had occuiTed had
began in the right index finger and thumb, and had often been unattended
with loss of consciousness ('Med. Times and Gaz.,' 1872). Other symptoms
of the presence of a new growth must therefore always be carefully looked
for before one hazards a diagnosis.

Again, it is perhaps worthy of notice that, according to Dr Jactson, the
seat of localised convulsive seizures, or of general seizures beginning with
local spasms, is in the majority of cases some part of the hand, and gener-
ally the thumb or the forefinger, that the nest most frequent seat is the
cheek or the tongue, and that it is much more rarely the great toe (the part
of the foot most liable to be affected in this way). For one would be led
by these facts to attach comparatively little value to the circumstance that
a lesion should now and then be found in some particular convolution when
the hand had been the starting-point of the movements, unless cases in
which they had begun in the face should constantly show morbid changes
in a diiferent part of the cortex. Whether the observations hitherto made
are too numerous to be regarded as mere coincidences may perhaps be
doubtful. So far as I am acquainted with them they are as follows :

—

(1 and 2) Two cases of Dr Jackson's (one recorded in the ' Med. Times and
G-az.' for 1872 ; the other, so far as I know, unptxblished, but cited by Dr
Ferrier) in each of which the spasms always began in one thumb, and a
lesion was found in the hinder part of the ojDposite first frontal convolution.

(3) A case in which I made an autopsy at Guy's Hospital, and in which
there was a small glioma in exactly the same spot on the right side, there
having been repeated fits without unconsciousness, starting mostly in the
left foot, but occasionally in the left arm. (4) A case of Griesinger's, that
of a man who was attacked with transient spasms in the light leg, after-

wards aifecting the right arm, the face, and the tongue : a cysticercus, of
about the diameter of one inch and a half, lay close to the left side of the
falx cerebri in such a position that its anterior extremity coincided with a
line drawn vertically upwards from the ear. These cases correspond
equally well with Hitzig's and with Dr Fenier's statements ; the next one
accords better with those of the English observer. It is (5) recorded by
Dr Dreschfeld, of Manchester (' Lancet,' 1877). The convulsive move-
ments began with a sudden clenching of the left fist, flexion of the wrist,

and pronation of the forearm, while the left angle of the mouth was at the
same time strongly drawn downwards ; a local syphilitic lesion—probably
the residue of a gumma—was found in the adjacent parts of the ascending
parietal and supra-marginal convolutions. (6) A case observed by Hitzig
himself seems, on the whole, not to answer more closely to his than to Dr
Ferrier' s experiments. The patient was a French soldier who was wounded
on the right side of the head near Orleans on December 14th, 1870. On
February 4th, 1871, he was attacked with clonic spasms affecting the left

side of the mouth and nose, the eyelids, and afterwards the fingers on that
side. After death there was found to be a local necrosis of the parietal

bone, and an abscess in the right ascending frontal convolution at the level

of the sulcus between the second and third frontal convolutions. (7)
Another instance, very similar, has been recorded by Wemher (' Virchow's
Archiv,' Ivi) . The patient, who had received a wound which penetrated the
left temporal bone, was attacked with convulsions limited to certain muscles
on the right side, especially those of the angle of the mouth, the ala nasi,

the eyelids, and the tongue, but also spreading to the fingers and to the
neck ; a small part of the surface of the brain was found to have been
crushed, including parts of the convolutions on each side of the Sylvian
fissure in a line with the lower end of the fissure of Eolando. On the other
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hand, there is a case (8) of Dr Growers ('Brit. Med. Journ.,' 1874) in which
spasms began in the left angle of the mouth, involving afterwards the

frontal muscle on each side, but in which the only local lesion appeared to

be a clot of blood situated above the right lateral ventricle just inside the

gyrus funicatus. This case is certainly far from corresponding accurately

with the observations of Hitzig and Ferrier, but it may justly be said

that no instance hitherto recorded stands so directly in antagonism with

the inferences drawn from these observations, as might be the case if, for

example, a small tumour were found in the extremity of one of the posterior

lobes, when spasms limited to some one part of the body had been present

during life.*

A further question, which is of the highest theoretical interest, is whether

affections of particular convolutions are capable of causing limited paralyses.

instead of spasms. Dr Hughlings Jackson long ago pointed out that uni-

lateral convulsive seizures were often followed by a more or less complete

hemiplegia ; but he maintained that this form of paralysis was always tran-

sitory, passing off in a few days or weeks, and he thought that it was-

dependent, not on the organic disease, but on "overwork" of the nerve-

fibres passing to the muscles which were convulsed. And it is no doubt

true that a persistent local paralysis is seldom or never caused by a cerebral

tumour, or by any similar affection, unless it interferes directly with the

corpus striatum, or with some part of the motor tract. But the very dis-

tinction on which Dr Jackson has laid so much stress—between " dis-

charging " and " destroying " lesions—would tend to show that although

such an effect may not be capable of being produced by a new growth situated

in a convolution, it may yet result from softening of the very same part.

When discussing the effects of arrest of blood-supply to different regions

of the brain (p. 488), I expressly reserved this question; and almost

every instance of aphasia is a case in point. Thus the most careful

scrutiny of the convolutions near the fissure of Eolando should in

future be made whenever a patient in whom a local patch of softening is

likely to occur has had unilateral ptosis, or paralysis confined to part of the

face, or to a finger, or any part of the upper limb on one side. Dr Ferrier

describes the results of his experiments in this direction as most striking.

In one monkey he destroyed by the cautery all the centres for the opposite

arm and leg, except that for flexion of the forearm ; the result was that the

animal retained only this particular movement. In another monkey he

cauterised the centre for the biceps muscle alone ; the animal could move
all other parts of its limbs, but its arm hung in a state of flaccid extension

* I shall, however, have to mention a case of Sir William Gull's in which a large abscess

in one posterior lobe was attended with attacks of spasm limited to one arm ; and a few

other cases have been recorded which would appear to be inconsistent with the experi-

mental results given above, were it not that legitimate criticism seems to deprive them of

definite significance. One of these was observed by Dr Jackson. The foot had been

the starting-point of the spasms, and a tumour was found which involved the lower part of

the ascending frontal convolution ; but the brain also presented other lesions. Another is

a case of Dr Gowers', in which there was thrombosis of the superior longitudinal sinus and
of some of its afferent veins, with hypersemia of parts of the three frontal convolutions,

situated further forwards than any recognised " cortical motor centres :" but in that

instance the fits were general, although they began with a slow movement of the hand to

the head ; and death occurred within two hours from the time of their commencement..

Again, in a patient of Dr Buzzard's, a girl of 18, a tumour of the size of a walnut was
found in the white substance of the left hemisphere, extending as far as the grey matter
of the gyrus fornicatus ; the cause of death was phthisis. The symptom which had sug-

gested the idea that a local lesion might be found was that she had fits beginning with an
aura in the left wrist ; but this is, of course, quite a different thing from the occurrence of

spasm in the same part. Moreover, the application of a blister to the seat of the aura.

sufficed to transfer it to the opposite arm.
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by its side. Tlie only clinical observations on this head tliat I know of are

two of Loffler's quoted by Hitzig. One is the case of a man whose
two parietal bones were both fractured at the vertex by a gunshot wound,
and who had paralysis of both legs. The other is that of a man who was
wounded at the upper and anterior angle of the left parietal bone ; his right

leg instantly became paralysed, and he fell to the ground. On the seventh

day the loss of power extended to the right arm also, but this quickly got

better, while in the leg the recovery was very slow. Theoretically, a para-

lysis caused by a cortical lesion ought sometimes to be characterised by its

being limited to some special movements of the affected muscles. An
instance of this is afforded by Hitzig' s case of the French soldier referred

to above. His spasms were followed by a partial paralysis of the lower
part of the face on the left side, and it is expressly stated that he could

voluntarily bring the muscles into action as well as on the opposite side,

although that half of the face remained almost motionless when it should

have moved in common with the right side for the purpose of expression.

This is exactly the opposite of what occurs when disease of the corpus

striatum causes paralysis of the face (see p. 484).

The cei-ehrum outside the motor tract.—We have still to consider what
" localising symptoms" may be present when a lesion is seated in the sub-

stance of one hemisphere, or in the superficial convolutions, beyond the

regions in which motor centres are placed by Hitzig, or by Ferrier. Now if

the latter is right in thinking that he has discovered cortical centres for the

special senses, unilateral blindness or deafness may perhaps hereafter serve

to indicate the presence of disease in the angular gyrus, or in the superior

sphenoidal convolution respectively ; or, again, loss of smell and taste may
be associated with an affection of the under surface of the temporo-sphenoidal

lobe. But in many cases the only symptoms that could be called local

seem to be lethargy, listlessness, an oddness of manner, taciturnity, and
unwillingness to speak, or even loss of memory and impairment of intel-

ligence—the very symptoms that we are accustomed to associate with the

existence of diffused morbid changes affecting the whole of both hemispheres

more or less uniformly.

Diagnosis.—The diagnosis of the affections described in this chapter

involves two distinct questions. First, they have to be distinguished from
other diseases of the nervous centres or of distant parts; secondly, they

have to be differentiated from one another. The answer to the former
question is often wonderfully positive and exact. To the young student

—

who perhaps knows the difficulty of distinguishing between tumours and
other sui'gical affections of parts that can be seen and handled, or is accus-

tomed to those systems of pathological classification in which new growths
come at the end of long lists of more simple morbid changes—nothing in

the art of medicine is more striking than the easy confidence with which the

physician sometimes asserts the existence of such a lesion in the interior

of the cranial cavity.

Cases do, indeed, occur which are only cleared up in the post-mortem
room. A man of whom little is known, or who has hitherto displayed no
veiy marked symptoms of brain mischief, may die in a succession of fits,

or in coma of a few hours' duration, and it may be difficult to make out
that the cause is not cerebral haemorrhage, or thrombosis of an artery, or

uraemia. Or, if he lives for two or three weeks, the disease may appear to

be meningitis.

But, as a rule, the illness caused by a tumour, or a tubercle, or a syphi-
litic gumma, in the brain begins gradually, and goes on for several months
or even for some years. In the cases that have occurred at Gruy's Hospital
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within the last few years the duration of well-marked symptoms has

generally been from three to nine months, but one patient had had fits for

four years. Dr Hughlings Jackson has recorded the case of a woman who
had optic neuritis and staggered in walking in 1865, and who did not die

until the summer of 1872, when she had become insane—there was a growth
springing from the " floor of the sphenoidal fossa." Now I believe it may
be said that whenever cerebral symptoms of the kind described in the

present chapter have lasted for more than five or six weeks, the only other

organic affections of the brain by which they can be caused are abscess

and certain diffused morbid changes.

With these two exceptions, the only cases in which it is really difficult

to diagnose a local lesion, in the brain, are those in which it is doubtful

whether there is anything more than functional disturbance. In women the

symptoms are sometimes so vague that for a long time they are mistaken for

those of hysteria. And some years ago a painter died in Guy's Hospital of

what were believed to be the effects of lead-poisoning (drowsiness and epi-

leptiform fits), when a spindle-cell sarcoma of the size of a marble was found
in the right hemisphere, with extensive softening around it. When a patient's

sole complaint is of having suffered for some weeks, or a few months, from
a continuous (or even a paroxysmal) headache, unlike any pain to which he
had previously been liable, it is often impossible to be quite sure whether
organic disease is present. In such cases, and in many others, the ophthal-

moscope is of the greatest service. The discovery of choked discs, or of

optic neuritis, or of atrophy, goes far towards establishing the presence of

an organic.lesion. At one time, indeed, the significance of these appearances

was undoubtedly rated too highly ; and I am not at all sure that this is not
still the case. In the first place, it is to be observed that neuritis, or

choking of the disc, in one eye only, is sometimes a sign that the cause lies

in the orbit rather than within the skull. I have already referred to a case

of Mr Lawson's, brought before the Clinical Society in 1876, in which an
hydatid cyst pressed upon the nerve behind the eye, and so caused great

swelling of the disc on that side. But, in other instances, a uni-ocular

neuritis is due to pressure upon a single optic nerve between the chiasma
and the opening through which it escapes from the cranial cavity;

a gumma at the base seemed to have acted in this way in a case

recorded by Mr Hulke in the ' Ophthalmic Hospital Eeports.' Indeed, Dr
Hughlings Jackson has met with two cases in which the ophthalmoscope
revealed an affection of one eye, dependent upon the presence of a tumour
in the opposite cerebral hemispheres. But it is a rule to which there are

very few exceptions that both optic discs suffer, whenever disease of the

brain is the cause. It does not always happen that the changes advance
with equal rapidity in the two eyes ; according to Dr AUbutt that disc

which is on the same side as the cerebral lesion is sometimes first and chiefly

affected.

In some rare instances ophthalmoscopic changes seem to precede all

other symptoms. Thus Dr Allbutt speaks of a patient under his care,

who had amaurosis from atrophy for three years before any signs of cere-

bral tumour began to manifest themselves, although these afterwards

became well marked. But that writer himself frankly acknowledges that

further experience has compelled him to modify the strong opinion which
he at one time entertained that the existence of disease of the brain might be

almost certainly inferred from morbid appearances in the optic discs.

Indeed, among a series of unselected cases, recorded by Mr Hulke in the
* Ophthalmic Hospital Reports,' there are several in which optic neuritis,

terminating in atrophy, seemed either to be a spontaneous affection, or

to be attributable only to such vague causes as childbearing, lactation,
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leucorrlioea, sexual excesses, or to an antecedent attack of diphtlieria or

rlieuniatic fever. And as far "back as 1866, von Graefe spoke of it as being
probably sometimes due to menstinial disorders.

But even when unmistakeable indications of cerebral disturbance are

present, it is a question bow far one is justified in concluding from
opbtbalmoscopic appearances tbat tbere must be a definite organic lesion in

the brain. A remark of Mr Hulke's appears to me very striking, namely,

tbat out of a considerable number of examples of optic neuritis, believed to

be dependent upon intracranial affections, be bad in 1868 only tbree times

been able to verify bis diagnosis by an autopsy. Now, tbere would be
notbing wonderful in tbis if patbologists were often finding tbe residues of

long past diseases in tbe brain, or even if it were known tbat life could be
prolonged indefinitely, wben a local lesion was present. But tbe facts are

exactly tbe reverse ; except, indeed, tbat patcbes of old softening are met
witb, and tbe remains of bsemorrbages, sucb as do not cause any cbanges in

tbe discs. Nor do tbe otber symptoms of tbe cases of wbicb Mr Hulke
gives the details seem to me to sujDport tbe view tbat tbey were dependent
upon organic mischief in the brain. Thi*ee of them, all of which tenniuated

in recovery, were thought to be probably examples of meningitis ; but apart

from the ophthalmoscopic appearances, I doubt whether this diagnosis could

be justified. Another case would certainly have been regarded as one of

ordinary epilepsy if the eyes had not been examined. Two patients, both
advanced in years, had hemiplegia, and ultimately died of apoplexy ; one,

a man, aged thirty-eight, attributed his illness to watching a solar eclipse
;

another a woman, aged twenty-four, ascribed hers to standing in the garden
with her head uncovered.

Dr Hughlings Jackson, indeed, thinks that a double optic neuritis

is almost certain evidence of what he terms "coarse disease" within the

cranium, but he admits that he has himself met with a few instances

in which, on post-mortem examination, no such disease could be found.

Of one case of this kind he has published full details. A woman,
aged thirty-four, had for about a year been subject to attacks of severe

headache accompanied with vomiting ; for three months she had been blind.

Her illness began by her being seized with vertigo and momentary uncon-

sciousness, after which she had headache for four days. At anotber time

tbe pain lasted for three weeks. She was admitted on December 19th, 1874.

On January 6th, 1875, she had an attack of pain so intense as to make her

toss her head from side to side, holding it in her hands, and crying "Ob,
my head, I don't know what I shall do." She retched and vomited fre-

quently. Both optic discs were greatly swollen, and the veins in them were

dilated and tortuous. After the 10th she sank gradually into what appeared

to be natural sleep, which, however, passed into coma, and on the 12th she

died by failure of the respiration. A tumour or some similar disease was
confidently anticipated, but Dr Sutton, who made the autopsy, found only

certain microscopical changes in the substance of the coi'tex. Dr Jackson

speaks of this case as exceptional, but may one not fairly doubt whether it

is peculiar in the absence of a visible cerebral lesion, so much as in its

having proved fatal without the presence of such a lesion ? Compare with

it a case that was brought before the Cbnical Society in 1876 by Dr Good-
hart and Mr Higgens. A girl, aged twenty-one, was attacked with intens'e

headache and vomiting on December 21st, 1874, at the very time when Dr
Jackson's patient had just entered the London Hospital. Some months
previously she had been stunned by a severe blow from a stone on her right

temple. On the 24th there was well-marked double optic neuritis, her pulse

was irregular and only 52 in the minute, and she had no fever. Afterwards
she had paralysis of each sixth nexwe, suffocative attacks in which she cotdd
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hardly breathe, constipation, transient hemiplegia, delirium, and an affec-

tion of the speech, so that her mother could not understand her. But
between the 6th and the 14th of January, 1875, all her symptoms began
rapidly to subside, and before long the impaired state of her sight seemed
to be the only thing that troubled her, except that she was unable to take

solid food without vomiting. Dr Goodhart discussed the diagnosis as

between meningitis and the presence of a yellow tuberculous mass at the

base of the brain ; he does not seem to have thought that any other view
of it could be taken.

In describing meningitis I shall have to mention cases in which sym-
ptoms very like those of that disease have been associated with double optic

neuritis, but in which, although they terminated fatally, no lesion could be
discovered whether in the membranes or in the cerebral substance. Surely
it is but common sense to suppose that, if one could see the state of the
brain in cases which recover, it would be found equally free from obvious
morbid changes. I am quite ready to assign to ophthalmoscopic appearances
a value co-ordinate with that of other symptoms in the diagnosis between
organic and functional diseases, but it seems to be thought that they stand
on quite a different footing from the rest, and I cannot see that this claim
has as yet been established.

Another question is whether any special influence can be drawn from the
exact character of the ophthalmoscopic appearances in a case believed to be
one of local organic disease of the brain. Meningitis often accompanies a
gumma of the base ; and a tumour in any part may set up extensive

yellow softening. It might be thought that neuro-retinitis, as distin-

guished from choking of the disc, would indicate the presence of such
secondary affections. But one of Mr Hulke's cases seems to show that

the former change may depend upon the presence of a sarcoma attached to

the floor of the skull, without there being any evident inflammation of the

membranes or of the bi'ain itself. ISTor do I know that simple atrophy of

the disc, without antecedent exudation into its substance, could be taken as

a proof of the existence of hydrocephalus, although Br Allbutt suggests

that distension of the third ventricle often causes such an atrophy, by
stretching of the optic tracts and the chiasma.

The differential diagnosis between the several forms of local organic

disease of the brain often rests on no higher basis than that of probability.

In a child, there is a strong presumption in favour of tubercle. I may
take the opportunity of remarking that although Dr Hughlings Jackson
has recorded several instances of epileptiform convulsions or hemiplegic
paralysis in children the subjects of inherited syphilis, there is as yet no
pathological evidence that intracranial gummata are ever developed in such
cases ; so far as we know at present the association may have been a mere
accident. The older the patient, the greater the chance that the lesion

is some other form of tumour than tubercle ; and above the age of

forty the latter may be left out of consideration. To distinguish between
these two affections, however, is of very little consequence ; what is really

important is that one should never overlook syphilis as a cause of cerebral

mischief. It is particularly to be noted that in many instances in which
gummata are developed in the brain, no nodes upon the bones can be dis-

covered, nor any indications of past or present orchitis, iritis, or cutaneous
eruptions. In only three or four of the ten fatal cases of this kind that

I have recently met with was it ascertained during life that the patient

had suffered from any venereal disease. There are of course persons

—

especially unmarried ladies—in whom it would be unpardonable to suspect
the existence of a syphilitic taint. But, on the other hand, it may be
of the highest importance that neither the high social standing of a
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patient, nor even a general reputation for purity of life, sliould prevent

our giving him the chance of being saved from what may be the remote

effects of a long-forgotten transgression. Dr Buzzard lays great stress on
the presence of a muddy complexion, and other signs of a cachexia not

traceable to any definite visceral disease, as pointing to syphilis. It is well

known that in most cases the pains caused by this disease regularly recur,

or at least undergo a marked aggravation in the evening. What seems
to have more weight than anything else in suggesting syphilis as the cause of

obscure nervous symptoms, is that the.impossibility of referring them to any
single lesion. Dr Jackson long ago insisted on the value of this principle

;

and Dr Buzzard has illustrated it by cases in point. Thus two of his

patients had paralysis of one arm and of both legs at the same time ; the

inference was that there was an affection of the spinal cord as well as of the
brain. I must confess that it is not clear to me that one can ever positively

assert that there must be more than a single lesion in the brain itself.

Moreover, it would have to be remembered that secondary tumours are

often multiple, and that the presence of a primaiy new growth elsewhere is

very apt to be overlooked. Thus a patient coming to a physician for headache
and paralysis may very likely never mention that there has for years been
a tumour in the breast, or that one testicle was excised some months before.

Again, the original seat of the malignant disease may be some internal organ,

where such an affection is dif&cult of detection. Out of sixteen cases

of secondary growths in the brain there were no less than six in which the

starting-point of the mischief was a sarcoma surrounding the root of one
lung, and in five of them this was not discovered during life.

Prognosis.—All that I know of the progress of cases of cerebral tumour
or tubercle would tend to show that these diseases are inevitably fatal. The
nearest approach to a recovery that I remember to have heard of occiu'red in

a boy, aged fourteen, who was under my care in Gruy's Hospital in 1867. About
two years previously he had been taken ill with " pain in the back of the head,

loss of sight, and fits in which he used to clench his hands." On May 1st, when
he had been in my ward for three weeks, it is noted that " he lies apparently

unconscious of eveiything, and cannot be roused. His head is constantly

thrown backwards ; and when he is touched there is a sort of opisthotonos.

He is completely amaurotic; his pupils are equal and slightly dilated." On
May 4th the report is, "He is slightly more conscious, he recognises his

mother, and will raise his hand into the air when told to do so. His
evacuations are passed involuntarily." During the next three months the

chief change was that he slowly wasted away, until he was reduced to a
mere skeleton ; the only sign of intelligence that he ever manifested

consisted in lifting his hand, as already described. But one day, in going
round the ward, I spoke to him ; and to the astonishment of everyone he
slowly articulated a few words in reply. Prom that moment he began
to improve. He took food well, regained flesh, talked more and more
every day, got up, walked about the ward, and at last was discharged

perfectly well except that he was blind. Afterwards he attended among
my out-patients. I have no notes of his symj)toms during this j^eriod, but
I remember that he complained of paroxysmal headache, and of epileptiform

fits. He was readmitted, and died. The notes of the autopsy have unfortu-

nately been mislaid. But I recollect enough to be able to state that there »*

was an irregular calcareous mass, of about the size of a marble, imbedded
in the floor of the third ventricle, with some mucoid fluid round it.

Even when the local lesion in the brain is a syphilitic gumma, the
prognosis is not very favourable, so far as concerns the patient's ultimate
restoration to health. For a time, active treatment is generally followed
by veiy striking results ; consciousness is regained, T>aralysis is recovered
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from, headache subsides, epileptiform convulsions cease to recur. But
after an interval the symptoms return

;
perhaps the opposite limbs are now

paralysed, or the affection may assume a paraplegic instead of a hemiplegia
form. A second course of medicine may again be successful, but at last

our efforts are baffled, and the patient succumbs. Such cases are often

prolonged over a period of several years. On the other hand, it sometimes
happens that the cure is permanent ; and more often, that each return is

milder than the last, until the disease gradually wears itself out.

Treatment.—In the treatment of this affection one should not trust wholly
to iodide of potassium, even in large doses. A course of mercury should
always be prescribed. The bichloride may be given internally, or recourse
may be had to calomel-vapour baths or to inunctions with blue ointment.

Such a line of practice often proves brilliantly successful where there
was no proof that the symptoms were due to a syphilitic lesion. The
question then arises whether the proof is supplied by the result of the
treatment. Upon this point I would not speak dogmatically, but it seems
to me not improbable that absorbent remedies may, in some cases, possess
the power of arresting the growth of sarcomatous tumours. Wunderlich
believed that small doses of arsenic, continued for a long period of time,

were sometimes useful.

The palliation of symptoms is always possible. If there be epilej)tiform

convulsions, full doses of bromide of potassium should be given. The
same remedy will often relieve headache or giddiness. Or it may be
necessary to administer opium or morphia by the mouth, or to inject

the alkaloid subcutaneously. Dr Reynolds speaks highly of Indian hemp,
as sometimes altogether removing pain in the head. He also recommends
the local application of ice.

Red Softening.—I have still to describe those organic diseases of the
brain, which consist in local, circumscribed inflammation. These are com-
monly said to be two in number—red softening and abscess.

The former, ramoulissement rouge, is amongst the most curious morbid
changes to which the cerebral tissue is liable. It is attended with great

swelling; convolutions so affected are far broader, and the sulci between them
much deeper than natural ; while a corpus striatum or a thalamus is rounded,
prominent, and generally increased in size. As is implied by the name,
there is a marked diminution of the natural firm consistence ; and the
colour is altered, grey matter assuming a deep purple tint, while white
matter becomes pink or red, with numerous minute ecchymoses. Under
the microscope the capillary and other vessels are found dilated and
engorged ; blood-corpuscles ai'e seen extravasated among the nervous tissues

;

if the affection has been of sufficient duration, they are fused together,

having undergone conversion into shapeless masses. According to Eind-
fleisch, pus-cells are collected about the smtiller blood-vessels, so as to form
sheaths for them. Dr Moxon, however, says that he has been surprised to

find how slight were the histological changes in some cases of this kind.

The elements of the tissue were softened and granular, but they still

retained their form ; and no characteristic inflammatory products could be
recognised.

Red softening may arise from a variety of causes. One of them is-

injury. Some years ago a woman died in Guy's Hospital, who had fallen

three or four months previously, and struck her head against the wall.

Three weeks before her death she had a fit, which was followed by a partial

left hemiplegia, affecting the side of the face and tongue, and accompanied
with ptosis. On post-mortem examination all the parts at the base, between
the optic commissure and the cerebellum, were found by Dr Wilks to be in_
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a state of softening, " partly red and partly white
;

" one third of the

thickness of the pons was so affected, and nearly the whole of the crus

cerebri. Again, red softening may accompany an inflammation of the

membranes, as tubercular meningitis. I have already spoken of it as some-

times arising in the neighbourhood of an apoplectic clot, round a tumour,
or in a part of the brain deprived of its blood-supply by thrombosis or

embolism.
It is a question still undecided whether red softening of the brain ever

occurs as a primary and independent morbid process. In the records of

post-mortem examinations at Gruy's Hospital I find very few cases that

could be so interpreted. There are two instances, in both of which more
or less of the posterior lobe of the left hemisphere of the brain, and a con-

siderable part of the cerebellum on the same side, presented the change in

c[uestion ; but in each of them the cardiac valves showed recent vegetations,

so that it seems probable that the affection was dependent upon embolism
of some of the smaller arteries. In 1876 I made an autopsy in which parts

of the right superior and middle frontal convolutions were swollen, soft,

and of a grey-pinkish colour. There was no caseation and no definite edge
such as would have suggested the presence of any new growth ; I should

have regarded the affection as an acute cerebritis had not the microscope

revealed the presence of a large number of oval and round cells infiltrated

between the nerve-fibres. I should therefore be sceptical about any case of

supposed primary red softening or local cerebritis, urdess I had made a careful

examination of every part of the affected structures. Some years ago a

woman, aged twenty- six, died in the hospital under one of my colleagues,

after an illness of three months' duration. The falx cerebri was found
adherent to the anterior parts of both hemispheres by granulation-tissue.

On section the frontal lobes appeared of a brick-red colour ; their cineritious

substance was swollen, and the boundary line between it and the white

matter was ill-defined. On the left side this change extended down to the

lateral ventricle. The affected parts were rather harder than natural ; but

in all other respects the disease corresponded perfectly with the descriptions

which writers have given of a local cerebritis ; and, unless there was a new
o-rowth which was overlooked, 1 think it must have been of that nature.

The microscope only showed a corpuscular infiltration, with granular matter

and compound granule masses ; but I am not sure whether attention was
directed to the possible presence of a small new growth in the midst of the

inflammatoiy mischief. There was, of coiu'se, nothing in the symptoms to

indicate the character of the morbid process.

Huguenin expresses doubts as to the existence of a " spontaneous

encephalitis," but he nevertheless describes various retrograde cljanges as

consecutive to red softening in such a way as to imply that it may be a

substantive disease. He says that the patches may either subside entirely,

or pass into a condition of yellow softening with cavities full of serum,

or undergo cicatrisation, or become converted into tough, du-ty-white, indu-

rated masses. I have never seen such appearances in any case in which
there was reason to suppose that a condition of red softening had existed,

rather than an effusion of blood or an infarctus ; and I do not uaderstand

on what evidence Huguenin' s statements are based.
»

Abscess of the Beain".—This, again, is an affection wliich is decidedly

of rare occurrence, both absolutely and in comparison with many other

cerebral diseases.

^'^ Origin.—Most pathologists speak of suppuration in the substance of the

brain as a further stage of red softening. It is true that in cases of pyaemia
one sometimes finds reddened patches apparently antecedent to the forma-
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tion of the pus ; indeed, a similar condition is also now and then seen in the
neighbourhood of an actual abscess. In the latter case, however, it might
fairly be regarded as the result of a distinct morbid process affecting the
brain-tissue round the wall of the abscess, just as it may affect that which
surrounds a tumour or an apoplectic clot. And there are not wanting facts

which seem to show that abscesses generally arise independently : one is

that when several suppurating cavities are found in the same hemisphere

—

however small and recent they may be—the intervening cerebral substance
is commonly pale and of firm consistence ; the other is that the causes of

red softening are different from those of abscess. We have seen that the
former affection is attendant upon some other morbid change in the same
part of the brain ; but this is very rarely the case with the latter.

Cerebral abscess, indeed, is itself seldom or never a primary affection,

except when it is caused by injury; but the diseases to which it is secondary
belong not to the brain itself, but to more or less distant parts. Chief
among them are diseases of the ear, especially suppurative inflammation of
the tympanum. Otorrhoea, if prolonged, always involves the risk of exten-

sion of mischief through the bone to the internal surface of the skull, so that
a person affected with it should never be taken for life assurance at ordinary
rates. In the ' Medical Times and Grazette ' for 1863 a case is recorded of a
patient who for several years had a discharge from the ear, but who lived to

the age of sixty-six and then died of a cerebral abscess. And it often
happens that an aural affection which had been present from early child-

hood kills a grown-up man or woman. In many instances the several

stages of the morbid process are plainly traceable after death. The tym-
panic cavity is found to be bare and carious, or even necrotic ; the dura
mater over its roof is raised from the bone by pus, or it is softened and
sloughing ; the arachnoid and pia mater adhere firmly to it, and at this

very spot the middle lobe of the cerebrum contains an abscess, which comes
close to its under surface. Or, on the other hand, the caries may pass from
the mastoid cells or from the petrous bone to the posterior fossa of the
basis cranii, and then the abscess occupies the corresponding half of the
cerebellum. I find that among twelve successive cases at C-uy's Hospital
there have been seven in which the middle lobe of the cerebrum was the
seat of the inflammatory process, five in which it lay in the cerebellum.
According to Huguenin and Meyer, the right side of the eneephalon is much
more apt than the left to be affected with abscess from disease of the
ear. Indeed, among twenty-four cases of this kind collected by Cull and
Sutton, that side was affected in no less than eighteen, but it is curious that
out of eleven of the cases that have occurred at Cuy's the abscess was on
the left side in six, on the right side in only five. Aural surgeons formerly
laid great stress on the diagnosis of caries of the tympanum, as indicating

the danger of extension to the brain. They did not hesitate to pass a probe
into its interior in search for rough and denuded bone, but apart from the
risk which such a procedure carries with it, of breaking through the wall,
and so of setting up the very mischief which is dreaded, experience has
shown that the detection of caries is less important than was supposed. In
many instances of cerebral abscess set up by inflammation of the middle
ear, the bone is found after death to be healthy. There is more than one
route by which the morbid process may reach the interior of the skull in
such cases. It may pass along the bony canals which transmit the super-
ficial petrosal and other veins, or thi'ough the spaces in the diploe which
convey vessels from the tympanum to the dura mater, or it may first extend
to the labyrinth and then follow the course of the seventh pair of nerves.
A curious circumstance is that in many instances there is a tract of appa-
rently healthy cerebral substance between the wall of the abscess and the

TOL. I. 35
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petrous bone. It is especially wlien the inflammation of the ear assumes a

putrid character that one should be on the look out for the speedy super-

vention of disease within the cranium. Von Trdltsch mentions, as a sign

of danger, the circumstance that lead lotions are blackened by the pus
;

other indica.tions are the suppression of the discharge from the external

meatus, and a sudden increase of pain in the ear, which may amount to

the most intolerable agony. But in some cases there is no pain at all

:

there may even be no otorrhoea, for the secretion may be retained behind
a perfect membrana tympani ; and thus, unless one tests very carefully

the patient's auditory powers, we may easily overlook the fact that he has
anything the matter with his ear.

Another, but a far less frequent cause of abscess of the brain, is chronic

disease of the nose. Two such instances were recorded by Sir William Grull in

the ' Gruy's Hospital Reports' for 1857, Each patient had had mucus dis-

charge from the nostrils ; in one case the abscess was in the middle lobe, in

the other in the anterior lobe. Other writers have given cases in which a
nasal polypus was the starting point of the mischief. I once made an autopsy
in which an ulcerating epithelioma of the lip and cheek extended to the

base of the skull along the third division of the fifth nerve, and set up an
abscess in the middle lobe of the brain. Necrosis or caries of the calvaria

from any cause, if attended with sloughing of the dura mater, may have a
like effect.

General pycBmia sometimes leads to the formation of one or more
abscesses in the brain, as in other parts of the body. In the post-mortem
records of Gruy's Hospital I find six instances of this during the period

within which the twelve cases occurred that I have mentioned of cerebral

abscess arising from disease of the ear. Usually the blood disease was
directly fatal, but in one remarkable case a man, aged thirty-one, after

perineeal section for stricture got a number of abscesses about his body,

which disappeared without being opened ; he left the hospital and worked
in the fields for more than a year, and was then attacked with brain sjrm-

ptoms, which killed him about eighteen months after the operation.

This case is of special interest because it foiins to some extent a con-

necting link with a very curious group of cases of cerebral abscess, which
are distinctly secondary to pre-existent suppurative inflammation in a remote
part of the body, but in which there are at no period any symptoms of blood-

poisoning, and in which no pysemic infarcts or abscesses occur anywhere but
in the brain. I believe that Sir William Grull was the first to point out the

aetiology of such cases, although a similar instance had before been recorded

by Abercrombie. The most remarkable point about them is the fact that

the lung is generally, if not always, the seat of the primary lesion upon
which the abscess in the brain is dependent. At Guy's Hospital I find

that within the last few years we have had six cases of this kind; six

others are given by Gull and Sutton in the second volume of Rey-
nolds' ' System of Medicine,' and some have been recorded in Germany by
Biermer, Huguenin, and Meyer. The supposition has generally been that

the cerebral inflammation is set up by a portion of thrombus washed out
of a pulmonary vein, and carried to the brain in the blood ; and Bottcher is

said to have found in the floor of an abscess of the brain, which was
secondary to a pulmonary abscess, some pigment which he was able 'to

identify as having come from the lung. The nature of the thoracic disease

has varied in different instances. Adding the cases which have recently

occurred at Guy's Hospital to those related by Gull and Sutton, we
obtain a series of twelve examples of this fonn of abscess of the brain.

Among them there are three in which the primary affection was a pleurisy,

two of tubercular phthisis, two of some form of acute pneumonia, one of
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simple bronchitis ; in eacli of the remaining four it seems to have been a
cirrhosis (chronic pneumonia), with dilatation of the bronchial tubes or
sloughing cavity in the indurated tissue. Huguenin places bronchiectasis

with stagnant putrid secretion at the head of the list of pulmonary diseases

which have given rise to cerebral abscess. It is important to note that the
mischief in the lung may be altogether latent. In one of the above cases

Dr Moxon says that he almost despaired of finding a primary lesion, until

at last he discovered that the mucous membrane of the right bronchus was
extensively ulcerated, with its cartilages exposed and necrosed ; and in the
case which I have spoken of as having been one of simple bronchitis, the
only sign of any pulmonary affection was the presence of some viscid mucus
in the tubes. It is of course open to question whether this had anything
to do with the cerebral abscesses that were the cause of the patient's death.

Another cause of suppuration within the substance of the brain is direct

injtiry to the head, as from a fall or blow. Generally the skull is fractured
and serious symptoms are present from the time of the accident until death
releases the patient from his sufferings. Such cases come under the care of

the surgeon, and do not require mention from me ; but in very exceptional
instances the fact that the head has been injured may be overlooked, or
the accident may have occurred some time previously, so that its connection
with the existing illness is overlooked ; and thus the physician may find

himself in attendance.

Sir William Gull records the case of a boy, aged sixteen, who was in

1844 taken into Guy's Hospital for what appeared to be slight fever.

After he had become convalescent, he was attacked with cerebral sym-
j)toms, and ultimately fell into a comatose state. His friends then for

the first time mentioned that three weeks before his admission he had
been stunned for a minute or two by falling backwards from a cart so as

to strike his head upon the ground. There was neither wound nor bruise,

but it seems that he complained of nearly constant pain in the head up to

the time of his coming into the hospital. He died about two weeks after

the accident : a large abscess was present in the left hemisphere. There
Avas also an abscess in the situation of the sphenoidal sinuses beneath the
carious olivary process of the sphenoid bone. Could this have been caused
by the fall ? and, if so, was it not the cause of the cerebral abscess ?

Another case occurred to Dr Tuke (' Med. Times and Gaz.,' 1861, i, p.

196). It is that of a man, aged forty-seven, who died after a week's illness

with cerebral symptoms. A few months previously he had fallen from a ladder
upon his head without having any severe symptoms immediately afterwards.

Dr Tuke believed that the accident was the cause of the cerebral symptoms,
but it should be noted that, although the patient had suffered from " chest-

symptoms " a year previously, there is no mention of the state of the lungs
at the autopsy.

One would be the more ready to attribute a cerebral abscess, for which we
could find no other cause, to any injury of the skull that might have occurred
within a year or two previously, because it appears that there is scarcely

a case to be met with in which one is absolutely driven to admit that the
abscess is primary and spontaneous. Among seventy-six cases collected

by Gull and Sutton for the ' System of Medicine,' there are, indeed, a few
in which no cause was found ; but the only one of which it can be said
with certainty that the autopsy was complete is the last of the series,

that of a man who died in Guy's Hospital in 1863, and whose body was
examined by Dr Wilks. He had been employed at a music-hall, and some
years before he had had his chest crushed in an accident, but he was
not known to have injured his skull. However he had led an irregular
life, and it is not unlikely that he had at some time or other fallen



548 ANATOMY OF OEEEBEAL ABSCESS

or struck Ms head. I believe tliat there has not since been a single

instance in which an abscess of the brain has been found in the post-

mortem room of the hospital, and in which the demonstrator of pathology

has been unable to trace it to one or other of the causes which I have
enumerated.

Varieties.—Cerebral abscess, consecutive to disease of the ear, is about
equally frequent in males and in females ; of the cases secondary to chronic
pulmonary affections the larger proportion seem to occur in the male sex.

The great majority of cases of both forms are met with in persons between
fifteen and thirty years old.

Abscesses of the brain arising from different causes are to some extent

different. Those which result from injury are almost always soHtary, and
so are those which are secondary to affections of the ear or nose. Out of
twenty-seven cases due to aural disease collected by Gull and Sutton,

there are only two in which more than one abscess was present; in one
the cerebellum contained three abscesses, in the other there was a collec-

tion of pus in the cerebellum as well as one in the cerebrum. And in all

the twelve cases of the same kind that have recently occurred at GTuy's

Hospital the abscess was single, with the exception of a case in which
there was a second smaller abscess by the side of the principal one. On
the other hand, I find the fourteen cases of- pyaemia, in which the brain

was the seat of suppuration, yield eight in which the abscesses were
multiple, and in most of them there were four, five, or more of them in

different parts of the cerebral substance. So, again, with those cases which
are consecutive to affections of the lungs, in seven out of eleven the abscess

was multiple. The presence of numerous centres of suppuration might
thus go far towards determining the real nature of an abscess of doubtful
origin.

The cerebral abscess caused by disease of the ear or nose is generally

ill-defined, its wall shreddy and surrounded by softened cerebral sub-
stance ; but sometimes it is enclosed in a thick capsule. In pyaemia he
abscesses seem to be very rarely circumscribed ; but in Dr Moxon's case,

which lasted eighteen months, the limiting membrane was so firm that it

could be lifted out of the brain-tissue in which it lay. When the affection

is secondary to lung disease there are almost always well-marked capsules.

In the ' Guy's Hospital Reports ' for 1857 Sir William Gull pointed out that

the cyst wall is made up to a great extent of spindle-cells. Eindfleisch has
since shown that they constitute its middle layer, there being outside them
a plane of fibrous tissue, while the cavity is immediately lined by embryonic
tissue, the superficial cells of which are opaque and yellow from fatty

degeneration. Even in abscesses of recent formation the pus is commonly
greenish and viscid, although it has an acid reaction ; but in those which
have been of long standing it is often quite mucoid, of a bright green
colour, and alkaline. It may be odourless, or have a nauseous sickly

smell, or (when arising by extension from bone disease with necrosis) be
horribly foetid and sloughy. Mixed with the leucocytes there is always a
great deal of granular matter and fat, probably derived from the brain

tissue, the place of which is occupied by the abscess ; but in very old cases-

one can hardly recognise any pus-cells at all ; they have undergone com-
plete degeneration, and nothijag is left of them but debris.

It is only in cases arising from injuiy that the commencement of the

cerebritis can be fixed with suflScient accuracy to enable an opinion to be
formed as to the length of time required for the production of a capsule.

So far as I can interpret the evidence which has been collected by Lebert
and Meyer with regard to this point, re goes to show that by the end of the

third week the abscess cavity may be found circumscribed, but that a definite
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membranous cyst wall is not found before the sixth or seventh week, and
sometimes not until a far more longer period has elapsed. Sir William
Gull has pointed out that this might become a medico- legal question in

some cases of a man dying of cerebral abscess after receiving a blow from
another person, if an interval had elapsed so that no direct clinical connec-

tion could be traced between the supposed cause and the effect. He cites

one instance in which the absence of a limiting membrane was taken as

proof that the disease could not have been the result of a severe fall

eighteen months previously; and another, in which its presence showed
that the suppuration in the brain had not been due to a pyaemia, which
might have been set up by an attack of smallpox within the last three or

four weeks before death.

An abscess of the brain, when solitary, generally reaches a considerable

size before it destroys the patient. It is frequently as large as a hen's egg,

and sometimes miich larger still. It often reaches close to the surface of

the hemisphere, and is said sometimes to break through beneath the pia

mater, and set up a rapidly fatal meningitis ; of this, however, I have met
with no certain example. When it is secondary to disease of the ear with
extensive destruction of the bone, and when local adhesions of the mem-
branes have been found, it sometimes happens that pus from an abscess in

the brain is discharged externally through the auditory meatus ; such cases

have received the name of " cerebral otorrhcea." So, again, an abscess set

up by mischief in the nose may break through the ethmoid bone. Some
writers suppose that it is possible for an abscess of the brain to cause
adhesions of the membranes over some part of its surface, and then to eat

its way through the skull, and burrow beneath the temporal muscle, or

under the aponeurosis of the scalp ; but I am very sceptical about such an
occurrence ; except, indeed, in cases of severe injury to the head, in which
the bone is destroyed by an independent inflammatory process. Far more
frequently, a collection of pus within the hemisphere penetrates inwards
towards the lateral ventricle. At Gruy's Hospital this has been found in

four or five out of the last seven cases in which such an affection has been
set up by mischief in the ear ; and it is by no means infrequent in cases

which are secondary to some pulmonary disease. Sometimes there is

merely an extension of the process along the brain substance which inter-

venes between the abscess and the ventricle ; sometimes the one ruptures
into the other. In the latter case the pus may be found collected in one of

the cornua, into which it had fallen by gravitation, or the whole of both
lateral ventricles may be full of pus, their ependyma intensely inflamed,

thickened, grey, and velvety; and the morbid action may even spread
through the third and fourth ventricles to the subarachnoid spaces of the
brain and spinal cord.

Symptoms.—The symptoms of abscess of the brain vary widely in

different cases. It has been said that there may be absolutely none, and
the affection be accidentally found after the death of the patient from some
other cause. Of this, however, I have met with no example, either in books,
or in our records of post-mortem examinations. But in the large majority
of cases, symptoms are present during a period much shorter than that
through which the mischief in the brain must have been going on ; in other

words, the disease is commonly altogether latent during a certain part of

its course. And in cases of general pyaemia, the occurrence of suppuration
in the brain is not infrequently masked under the delirium and stupor
which may accompany any form of severe blood-poisoning.

The earliest symptom of cerebral abscess is, as a rule, joain. This
varies greatly in severity ; sometimes it is of the most agonising character.

-GruU and Sutton s^jeak of one patient as continuously holding his head
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"witli both liis hands, and of another as walking about with his hands
pressed against one side of his head, and calling out " Oh my head ! Oh
my head !" Another could not help screaming ; and although perfectly

sensible, would tear and bite anybody or anything near him, at the same
time expressing contrition for what he was doing. The pain is generally

continuous; but it is sometimes intermittent, especially at first. Anstie
mentions the case of a boy who for three months complained of no
symptom whatever, except of a pain which came on in attacks very closely

resembling those of a migraine, not oftener than once in ten days or a fort-

night, and lasting for some hours at a time, nearly always ending in

vomiting, and disappearing after sleep. In some instances the seat of the
pain corresponds closely with that of the abscess; GruU and Sutton
mention the case of a boy who had almost constantly a burning pain
over the front and right side of the head, and in whom the disease was in

the anterior lobe of the right hemisphere. But they go on to speak of a
patient who had an abscess in the cerebellum with pain in the forehead, and
of another who complained of the left side of his head, but had an abscess
on the right middle lobe.

Much less frequently, an epileptiform seizure forms the starting-point of

the symptoms; and such seizures may be repeated at intervals for a
considerable period, before any further sign of illness manifests itself. Or
rigors may occur, sometimes with such regularity that the case might be

mistaken for one of ague. Or there may be vomiting from time to time,

without any apparent cause. Or the first thing noticed may be a dulness of

expression, a change of disposition from cheerful to morose or melancholy,
a disinclination to speak, an apparent loss of memory, or an inabiUty to

sleep. The pupils are sometimes sluggish and they may be unequal in

size ; the optic discs have been found congested and cedematous. Gull
lays stress on rapidly increasing emaciation as having been a principal

symptom in some cases. . The pulse is sometimes slow ; Huguenin relates a
case in which it fell to fifteen and even to ten in the minute.

Locality.—^In the symptoms hitherto mentioned there has been little or

nothing to indicate that one part of the encephalon rather than another is

the seat of disease. But in exceptional cases "localising" symptoms are

not wanting. Aphasia may be present, which of course shows that the

abscess is in the back part of the left frontal lobe. Much more frequent

is hemiplegia, partial or complete. This indicates that the part affected is

near the fissure of Rolando ; or that the inflammatory process extends

inwards, so as to involve the outer edge of the corpus striatum. A para-

lysis of the seventh or of the ninth nerve, the arm and leg being free, is

said by Huguenin to show that the mischief is seated in the anterior lobe.

I have already cited, at p. 536, a case of Hitzig's in which spasms confined

to certain muscles were set up by a small abscess limited to a small part of

the cortex. But, on the other hand, Sir William GruU has related in detail

the case of a gentleman who on many occasions had a sudden convulsive

affection of his right arm—so violent that he had to support himself bv
holding on to the table with his other hand, and yet so devoid of pain

that he was amused by it—but in whom the abscess—a large one—was in

the occipital lobe.

It seems to be very doubtful whether there are any "localising" sym-
ptoms peculiar to abscess of the cerebellum. Huguenin says that the pain

is not only referred to the occiput, but often extends down the back of the

neck. He also states that the pupils of both eyes are commonly dilated,

that vomiting is peculiarly severe, and that the gait is sometimes unsteady,
like that of a person affected with locomotor ataxy. In one case which
occurred at Guy's Hospital I find it noted that the patient was so feeble as..,

1
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to be hardly able to sit up in bed ; but in that instance (as in many other

cases of cerebellar abscess) the lateral ventricles of the cerebrum contained
a large excess of fluid, a result, in all probability, of pressure upon the

veins of Galen.

Mode of death.—None of the symptoms which have been described are

such as would suggest to an unskilled observer that the patient's life is in

any imminent danger. But after they have been present for some days or

even for several weeks—or, sometimes, without any one of them having
existed to indicate that the brain is diseased—he falls, often suddenly, into

a state which is obviously most alarming. Violent delirium may set in,

followed by stupor and coma ; or a severe epileptiform fit may occur, after

which he may never regain his consciousness. In 1876 a girl, aged eighteen,

was admitted into the clinical ward one afternoon at five o'clock. She
had for six days been suffering from sickness and diarrhoea, with severe

headache, so that she was said by the medical man who attended her to

have typhoid fever. She then spoke rationally and answered the questions
that were put to her, but seemed rather strange in her manner. At eight

o'clock the same evening she suddenly made a great noise ; the house-
physician was hastily summoned, and found her partially insensible, but
capable of being roused so far as to say that she was going to die. She
seemed to have loss of power in her left limbs. An hour later, she all at

once ceased to breathe. Artificial respiration was kept up, and the heart
continued for some little time to beat rapidly, but it soon slackened, and
in ten minutes she was dead. I found four or five abscesses in the
posterior and middle lobes of the right hemisphere of the brain.

In the case just referred to—and in several other cases in which the
fatal termination was equally sudden—there was no extension of the
inflammatory process towards the lateral ventricle. I am inclined to be scep-

tical as to the possibility of diagnosing that occurrence. Huguenin thinks
that the rupture of an abscess into the ventricle may sometimes be recog-

nised by the supervention of spasms in both sides of the face, or in both
legs, without loss of consciousness ; and he gives cases in which these

symptoms were present. The point, however, is one of no practical im-
portance.

The terminal stage of a cerebral abscess is seldom of long duration.

But it may last for a week, and in exceptional cases, longer still ; during
which time the patient is alternately delirious and in a state of stupor, and
commonly passes all his evacuations under him in bed. Sometimes there is

a transient recovery from such symptoms, only to be followed by their

return, and by a fatal termination to the case.

Diagnosis.—'That the diagnosis of abscess of the brain is often beset

with difficulties must be sufficiently apparent from what has been said of

its symptoms and of the conditions under which it occurs. More than
once—when speaking of ague, of enteric fever, and of neuralgia—I have
had to point out how necessary it is to bear in mind cerebral abscess as a
possible explanation of cases that appear doubtful. As between abscess

and other organic affections of the encephalon, the only positive criterion is

the presence of shivering ; and that symptom is often absent.

Thus, in practice, we are able to detect the disease in question only when
some one of its recognised causes is known to be in operation. And since it

seldom, if ever, arises spontaneously, this would generally give us a good
opportunity of diagnosis, but for the fact that both the patient and his

friends too often ignore, or even explicitly deny, the existence of these
several causes, such as otorrhoea, deafness, and bronchial irritation. More-
over, each of the affections that may set up suppuration in the brain is

Hable to give rise to other forms of cerebral disease. Thus injury is not
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infrequently followed by meningeal apoplexy, and by certain diffused

inflammatory processes, wbicb will be described in the next chapter.

Again, we can seldom speak with certainty of cerebral abscess as being con-

secutive to any pulmonary affection, unless we are in a position to exclude

the possibility of its being phthisis ; for that disease is sometimes accom-
panied by solitary tubercle of the brain, and very often sets up tubei'cular

meningitis, which is itself a very insidious malady, and attended with the

most varied symptoms. Lastly, disease of the ear may either be the

starting-point of a general meningitis, or cause thrombosis of the lateral

sinus, which for some unexplained reason is now and then accompanied
by well-marked signs of cerebral disturbance. To this affection I shall

again refer when I am speaking of inflammation of the membranes. And
I will leave until then the little that can be said with regard to the

treatment of abscess of the brain.



CHRONIC AFFECTIONS OF THE BRAIN DUE TO
DIFFUSED ORGANIC LESIONS

Chronic diffused inflammation : its great rarity—Hypertrophy of the brain.

Htdrocephalus : in children, and in adults.

General Paralysis of the Insane—Other forms of cerebral atrophy.

In 1860, Griesinger, in a paper in the ' Arctiv der Heilkunde,* drew
attention to the importance of distinguishing among organic affections of

the brain those which are limited to some particular region (herdartig) from
those which are diffused. Of the diseases which he placed in the latter

class some, belonging to the membranes rather than to the cerebral sub-

stance, have already been described. But there remain several others, all

of which are not indeed very closely related to one another, but which yet

fall somewhat naturally into a single group ; and these I propose to discuss

in succession in the present chapter. As might be expected, they are mostly
characterised by an absence of those symptoms which at p. 630 have been
spoken of as " localising." Indeed, Griesinger briefly but with tolerable

accuracy, sums up their effects as consisting of " giddiness, diffused

headache, delirium, and mental failure—from slight dulness of intelli-

gence up to imbecility—drowsiness and stupor, tremors and involuntary

quiverings of the muscles, vomiting, and, lastly, the more positive indica-

tions of augmented pressure within the cranial cavity, slowing of the pulse

and of the respiration."

In the diagnosis two points have to be borne in mind. (1) That local

affections may produce like symptoms, if they happen to take up a large

space, and especially if they are seated in a part of the brain which is not

yet known to possess a special function
; (2) that they are very apt to be

confounded with certain neuroses, and particularly with the various forms
of insanity, in which no organic change is present.

One peculiarity of the chronic diffused affections of the brain is that

many of them occur at particular periods of life with especial frequency, or

that their symptoms vary to a greater or less extent with the age of the

patient. And, as the order in which they are to be taken is otherwise

unimportant, I will for the convenience of clinical comparison arrange them
in an ascending series, beginning with those which are seen in children, and
leaving to the last those which are most common in middle-aged and in old

persons. We shall then have

:

1. Chronic diffused cerebritis.

2. Hypertrophy of the brain.

3. Hydrocephalus of early childhood.

4. Hydrocephalus of adult life.

6. Atrophy of the brain, including

—

a. General paralysis of the insane, or dementia paralytica.

|S. Atrophy from old age, alcohol, lead, or perhaps from other causes.

1. Chronic Diffused Cerebritis.—If we consider how important a
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part in tlie pathology of the spinal cord is played by diffused chronic
inflammatory changes, we shall surely find it an extraordinary circumstance
that similar lesions are hardly known to occur in the brain ; certainly

there is no fonn of disease which comes under that description, and which
is met with commonly and indifferently among persons of both sexes and at

various ages. I have, however, made autopsies in two cases in which such
a lesion was the cause of death.

One of them occurred in the practice of Dr Wilts, who has already
recorded it in the ' Gruy's Hospital Reports' (Series iii, vol. xxii, p. 22). A
girl, aged fourteen, was admitted in 1876 for a general failure of mind or
body, which had been coming on for about a year. The earliest symptom
was said to have been an attack of weakness and loss of sight, which came
on one day while she was out on an errand. Soon afterwards she had two
epileptiform seizures, which began with a scream. She generally lay quiet,

with a vacant stare, making no complaints, but smiling when spoken to.

She could evidently see, and the optic discs were normal, but the pupils
were dilated. If asked what her name was, or any other simple question,
she answered sensibly, but remarkably slowly. When food was put into

her mouth she would cease to chew without swallowing it, so that it lay
there until removed by the nurse. She often vomited. She was unable to
stand, and had very little power over her legs ; even her arms were moved
but slowly and feebly. However, a month before her death she tried to
strangle herself, and was found with a towel tied round her neck. Her skin
appeared to be sensitive. Towards the last she lay with her eyes open, look-

ing forwards, but making no attempt to speak beyond a slight motion of

the lips. Her temperature ranged from a little below to a little above normal.
Before death her extremities became remarkably livid ; on the feet large bullae

made their apjiearance, which looked as though gangrene were beginning.
At the autopsy a deep purple discolouration was seen extending to

above the ankles, the cuticle was detached from the rete mucosum, and
the deeper tissues were all infiltrated with blood. The calvaria was thick
and heavy and very asymmetrical. The membranes were a little opaque.
There was an excess of fluid at the base. But over the convolutions the
pia mater was everywhere abnormally adherent, so that in attempting to
strip it off one peeled away a thin granular-looking layer of the cortex,

leaving a roughened surface. The brain was small, weighing only thirty-

four ounces. Its cortex was not obviously wasted. Its substance gene-
rally was tough. The boundary line between the grey and the white
matter was everywhere well defined. The ventricles were very considerably
dilated, but their ependyma was not granular, except in the fourth
ventricle.

The other case, one of much less chnical interest, occurred in 1878 in

a child, eighteen months old, a patient of Dr Pavy's. Its illness was said to

have begun with a fit at the age of four months, and from that time it had
been subject, especially at night, to seizures, in which it would fight for its

breath and appear to be choking, but would afterwards lie insensible

for three days at a time, taking very little food, and twitching at the
comers of the mouth. Fifteen days before its death it had a fit more
severe than any previous one. Eleven days later it was again attacked, and
on the following day it was brought into the hospital. It then lay comatose
on its left side with the corners of the mouth drawn down and constantly

twitching : when it was moved over, its whole body would become rigid, and
the twitching at its mouth was more marked. It appeared to have lost

sensation in the left side. The temperature, at first 102-4°, rose to 103-8°
^

before death, and the pulse became scarcely perceptible.
At the autopsy I found the child to be wasted, with a pigeon-shaped



CEREBEAL HYPBRTEOPHT 555

chest and rictety enlargement of the ends of the ribs and of other bones.

The brain was pale on the surface. Its membranes looked healthy ; they

were not at all thickened or opaque, but very thin and delicate, as is usual at

an early age. On attempting to strip the pia mater from the convolutions,

however, it was at once found to be abnormally adherent, so that a thin,

uniform, superficial layer of the cortex peeled off with it, leaving a rough
granular surface behind. The substance of the hemispheres also was indu-

rated, cutting firmly, and giving sections with sharp resistant edges, but
the most striking appearance of all was a discolouration of the white matter

of the hemispheres, which had a yellowish tint. This was more obvious on the

right side than on the|left, and in the anterior and lateral parts of the hemi-

spheres as compared with the posterior parts. It was also more marked in

the prolongations of the white matter into the bases of the convolutions than
towards the centre of the brain, and in some of the convolutions the limit

between the white and the grey substances was ill defined. The grey matter

itself looked natural. The ventricles were not dilated. The basal ganglia,

the pons, the bulb, and the cerebellum were all of the natural soft,

consistence.

Portions of the affected tissues from each of these cases were examined
after the most approved methods by Dr Savage, of Bethlem Hospital, and
also by Dr Frederick Taylor, but no decided histological changes could be
detected in them, except possibly a slight excess in the cellular elements of

the interstitial neuroglia.

2, Htperteopht of the Beain.—It has long been known that in

certain cases in which the head appears unduly large, so that the presence

of hydrocephalus is suspected, a solid brain really fills the whole interior of

the skull. Instances of this kind were recorded in the early part of the

present century by several French observers, among whom were Laennec
and Andral, and many other writers have since alluded to the affection,

which has generally received the name of hypertrophy of the brain ; but its

nature and its relations to other diseases still remain among the most
obscure questions in pathology. Virehow several years ago suggested that

it consisted in an overgrowth of the neuroglia rather than of the nervous
elements of the hemispheres. Sir William Jenner, not long afterwards, main-
tained that it was due to an "albuminoid infiltration" of the tissues, like

that which he believed to cause enlargement of the liver and spleen in

rickets ; he regarded it, in fact, as one of the minor effects of that diathetic

disorder. But it appears to be certain that the subjects of cerebral hyper-

trophy are not always rachitic. On the strength of a case in which
Magnan is said to have minutely examined the structure of a brain so

affected and to have found it perfectly normal, D'Espine and Picot, with
other writers, continue to describe the disease as a true overgrowth of all

the various elements of the cerebral substance. This conclusion, however, I
am unable to accept, not only because of its inherent improbability, but
still more on account of there being other lesions of the brain {e.g. "diffused

chronic cerebritis " and " yellow softening ") which are easily recognised by
the naked eye, but in which the microscope equally fails to reveal marked
histological changes. Indeed, it is worthy of notice that in each of the two
cases of which Andral has given full descriptions, the grey substance of the

convolutions is said to have been undistinguishable from the white by its

colour, while the white substance itself resembled white of q^^ hardened by
boiling, and in some parts was even of the consistence of cartilage. How
can such a condition be distinguished from sclerosis ? It seems to me that
no reliance can be placed on any cases of supposed hypertrophy of the
brain which are recorded at a time when the knowledge of the pathology
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of the organ was so meagre in comparison even with that which we now
possess.

I have therefore been very glad to avail myself of the kindness of Dr
Fletcher Beach, of the Darenth Asylum for Idiots and Imbecile Children,

who has given me some notes of two among six cases of this affection that

have come under his notice. He has found that the white matter showed
" a uniform granular appearance under the microscope, with nerve-cells

scattered sparsely throughout. There were a number of leucocytes present.

. . The increase in size was evidently due to the large amount of

granular matter."

In each instance the size of the head was a conspicaous feature during

hfe. In one, a boy, aged sixteen, it measured twenty inches in circumfer-

ence, in the other, a boy, aged ten, the measurement was twenty-two inches.

Its form was, in each instance, square, not, as in hydrocephalus, globular.

Other points of distinction from that affection on which Dr Beach lays

stress are that the enlargement is more marked just above the superciliary

ridges than at the temples, and that the fontanelle is often depressed instead

of being full and elastic. This last character seems hardly to consist with
the accounts which have been given of the dura mater bulging as soon
as the calvaria was opened, and of flattening of the convolutions. Indeed,

although the brain in the older of Dr Beach's patients weighed no less than
sixty-two ounces, he speaks of the quantity of subarachnoid fluid over

the convex surface being increased, and of the ventricles being rather

dilated.

None of Dr Beach's patients presented any signs of rickets, but, as he
himseK remarks, it is possible that they may have been rachitic at an earlier

period, since they were, with one exception, above the age of ten years when
they came under his observation, and since they were in fairly good bodily

health. It appears to be still doubtful whether or not the present category

will hereafter be found to include all cases of rickety enlargement of the

head without hydrocephalus. Another affection, the relations of which to

hyperti'ophy of the brain have still to be determined, is one which is liable

to be mistaken for tubercular meningitis {vide infra, p. 591).

Clinically it would seem that hypertrophy of the brain is characterised

by a more or less marked deficiency of intelligence, drowsiness, headache,

and a liability to epileptiform convulsions ; the gait is sometimes slow and
tottering, the weight of the head may cause it to hang foi-wards, or may
even from time to time throw the patient down upon his face when he is

walking. Under favourable circumstance life may be prolonged for years.

The disease ends either by some intercurrent pulmonary affection, or by
gradual exhaustion, or by the supervention of acute symptoms and coma
which, in one of Dr Beach's cases, were due to acute suppurative meningitis.

With regard to treatment nothing is as yet known.

3. Htbrocephaltjs of Early Childhood.—Among the diseases to

which infants and young children are liable there is one Avhich consists in a

distension of the cerebral ventricles with fluid. This is generally called
" chronic hydrocephalus," or " water on the brain." The epithet " chronic,"

although until lately needed to distinguish the affection in question from
that which was known as "acute hydrocephalus," is unnecessary now
that the latter is always spoken of by its proper name of tubercular

meningitis.

Hydrocephalus is not infrequently congenital. At birth the fcetal head
may be so big as to prevent its passage through the maternal pelvis until it

has burst or has been perforated by the instruments of the accoucheur, with
£h necessarily fatal result. Or, the enlargement being less considerable,
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exj)ulsion may at length take place, and the child may live for a shorter
or a longer time. Or it may be noticed that the head of the newly-
horn infant is softer and more pnlpy than natural, there being no obvious
increase of size until a few weeks have passed. Or, lastly, no one may
observe anything is amiss with the child until it is some months old.

Among twenty-six cases collected by Dr Dickinson (' Lancet,' ii, 1870) there
were four in which the disease was said to have been present from birth,

sixteen in which it was discovered within the first six months, six in which
it was not noticed until between the sixth and the twenty-sixth month.
One must bear in mind that these figures express, not the relative frequency
of the congenital and acquired forms of the disease (for the list probably
includes no infants born dead, or dying within the first week or two), but
the extent to which a congenital origin is traceable among cases of hydro-
cephalus brought under medical care later on in childhood. It is evidently
impossible to determine in how many of them the hydrocephalus really
began in utero ; but in all probability the brain was healthy at the time of
birth in the large majority. We shall afterwards see that the affection
sometimes arises at a more advanced period of life than in any of Dr
Dickinson's cases.

Thus it is clear that great practical inconvenience must result from the
attempt to describe separately the congenital and the acquired forms
of hydrocephalus, as is done by Huguenin in Ziemssen's ' Handbuch,' nor
does there appear to be any difference in their pathology such as would
warrant one's drawing a sharp division line between them. There is, indeed,
one supposed cause of " water on the brain " which can give rise to the
disease only in the foetus, and during early infancy, namely, a deficiency of
resistance on the part of the parietes of the head, allowing the normal
ventricular fluid to accumulate in excessive quantity, and to distend both
the ventricles themselves and the parts outside them. Thus, Huguenin
says, it is very common for rachitic children, if they are attacked with
whooping-cough and bronchitis, to get a form of hydrocephalus, attended
with considerable enlargement of the head, and with widening of the in-

tervals between the bones, but in which there is no flattening of any of the
cerebral structures, nor any morbid change in the brain except dilatation

of the cervical ventricles. But I should doubt whether Dr Dickinson and
other observers, who have insisted on the great frequency with which water
on the brain occurs in those who are the subjects of rickets, would be
prepared to admit the validity of these distinctians. The occasional associa-

tion of hydrocephalus with congenital syphilis is supposed by Dr Dickinson
to depend on a defective growth of the cranial bones, resulting from the
constitutional malady.

What little beside is known as to the setiology of hydrocephalus tends,
for the most part, to support the view that it is of an inflammatory origin.

Even when it arises in the foetus some writers have attributed it to a blow
or fall affecting the abdomen of the mother. Golis, however, adduced
some facts to show that drunkenness on the part of either of the parents
may cause it. A few striking instances of its occurrence in several children
of the same father and mother have been recorded. Frank saw in one
family six, in another seven cases. Golis reported the case of a woman
who aborted six times in succession with dead hydrocephalic foetuses at the
sixth month, and bore three living children, two of whom died of the
disease when eighteen months and three years old respectively.

When it begins during extra-uterine life, hydrocephalus appears some-
times to be directly traceable to an injury which has set up inflammatory
changes in the brain. West records the case of a little girl who, some
months before her head began to enlarge, had fallen out of the arms of her
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nurse, and had subsequently "been convulsed and comatose for some hours.

In that instance the only structui*e that is said to have been thickened was
the ependyma. But in many cases the membranes at the base of the brain

are found opaque and adherent. There has been much difference of opinion

as to whether the disease often arises out of an acute meningitis. We shall

see that in the epidemic form of that affection such a termination is not

infrequent (cf. p. 599) ; but I do not think that this is the case so far as

the simple and the tuberculous forms are concerned. Huguenin, however,

speaks most positively of having seen hydrocephalus begin with acute sym-
ptoms exactly like those of infantile lepto-meningitis, but which, instead of

teiToinating fatally, have subsided and passed into those of a chronic cere-

bral affection, attended with great enlargement of the head. He says that

in such instances he has found the pia mater at the base of the brain

thickened and opaque, and the choroid-plexuses also showing traces of a

foimer inflammatory change. But it is worthy of notice that in a case of

this kind related in full detail by Eilliet and Barthez, in which the

early active symptoms lasted six days, it is expressly stated that the ven-

tricular fluid contained only a trace of albumen, that the ependyma was
normal in appearance, and that there were no adhesions of the pia mater at

the base. On the other hand, it must not be forgotten that such adhesions,

when they are present, may have been the result of a chronic meningitis.

It has been thought by Huguenin and others that in many cases of

hydrocephalus the physical and chemical properties of the fluid enable one

easily to determine whether the morbid process was of a passive or of an
inflammatory origin. The normal cerebro-spinal fluid is well known to have a

very low specific gravity and to contain scarcely a trace of albumen. Now,
in some cases of hydrocephalus the fluid has possessed similar properties

;

and according to C. Schmidt, the proportion in it of potass-salts to soda-

salts, and that of phosphates to chlorides, have differed altogether from
those which are met with in ordinary serum, and even in fluid derived from
the membranes on the surface of the brain, a fact which is cited by Vogel

as proving that the hydrocephalic fluid is a specific secretion of the choroid

plexuses. But there are other cases in which the fluid has been of higher

specific gravity, and has contained from 3 to 11"6 parts of albumen in 1000.

Hxiguenin takes this as proof "that there has been an inflammatory change

in the plexuses or in the ependyma ; in his opinion such a conclusion is

justified by the presence of albumen in any proportion above 2*6 parts in 1000.

He of course recognises the 'fact that inflammation is very likely to come on
secondarily in cases in which at first there was a mere accumulation of the

normal ventricular fluid ; something of this kind is seen when the operation

of tapping is several times repeated, the quantity of albumen in the fluid

being greater on each successive occasion. But what he does not seem to

be prepared to admit is that in cases which are from the first of an inflam-

matory origin the fluid may be almost free from albumen. I have notes of

no less than four instances of this kind which I have observed in the

post-mortem room. The patients were all adults, and there was no reason

to believe that they had had hydrocephalus for more than a few months.

Their brain-symptoms, at any rate, were of quite recent development, and
in one instance were distinctly traceable to an injury.

There is, indeed, a view which would account on mechanical principles

for the presence of a normal cerebro-spinal fluid even when inflammation

had been present ; but I doubt whether it is tenable. Several pathologists

have shown that there is sometimes closure by adhesions, either of the

foramen* at the lower angle of the fourth ventricle, or of the aqueduct of

* See Crtiveilbier, torn, iii, p. 385, and Hilton, on • Rest and Pain,' 3rd ed., p. 23, and
figs. 1, 2, 8, and 9.
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Sylvius. And Hilton propounded the doctrine that the obliteration of these

channels is often the cause of hydrocephalus, by preventing the outflov?^ of the

secretion of the choroid plexuses into the subarachnoid space of the cord, which
ought normally to occur w^henever an increase in the physiological activity of

the brain leads to an augmentation of its blood supply. But it is difficult to

see why the fluid should continue to be poured out under the increased pres-

sure which must necessarily result, and which certainly is present in most
cases of hydrocephalus. And as the adhesions themselves are the results of

a more or less widely diffused meningitis, such as is often attended with an
inflammatory change in the ependyma, it would seem more reasonable to

regard this as the cause of the effusion than to adopt Hilton's theory.

It is well known that in one and the same case the various serous

membranes may jDour out fluids of very different specific gravity ; and T
think it is not improbable that the lining of the ventricles of the brain may
continue to secrete a fluid containing scarcely any albumen, even when it is

affected with a low degree of inflammation. But the question requires

further study, and can only be settled by careful observations as to the
state of the openings into the fourth ventricle in a series of cases in which
the physical and chemical properties of the fluid are also accurately

determined.

The quantity of fluid in cases of hydrocephalus of long standing is

sometimes very great ; six, eight, twenty, even twenty-seven pints have
been measured after death in different cases. The hemispheres are

then transformed into a thin shell, which perhaps is not more than a
line or two in thickness, so that it is difficult to understand how they could
have retained any of their functions. The distinction between the white
and the grey matter is lost; and the sulci, if visible at all, appear only
as shallow grooves beneath the pia mater. The nerve-cells are said to

be more or less completely atrophied and destroyed; but accurate histo-

logical details seem to be still a desideratum. The corpora striata and the
thalami are flattened and very broad, and so are the crura, the optic tracts,

the pons, and all the structures at the base. The weight of the brain is in

most cases much reduced ; but Huguenin says that it has sometimes been
found normal or even excessive. Some of the more delicate structures,

such as the septum lucidum and the soft commissure, are defective or
absent, probably in consequence of the stretching to which they have been
subjected. The foramen of Monro, and the aqueduct between the third and
fourth ventricles are generally widely dilated, the latter being sometimes large

enough to receive a pencil. The ependyma is generally thick, tougher than
natural, and of an opaque white or grey colour. It often contains a large

number of amyloid bodies. Its free surface is covered with granulations, or
with a number of translucent beads which give it ' an appearance that has
been aptly compared by Dr Moxon with the leaf of an ice plant.

Hitherto I have assumed that the fluid is contained within the ventricles.

Most pathologists, however, describe under the name of Hydrocephalus
externus a separate variety of the disease, in which the seat of the effusion

is said to be the subdural or arachnoid space. Now, there is no doubt that
this may be the case where there is an extreme degree of malformation of

the brain, as in some microcephalic or anencephalous foetuses, but I am
much disposed to agree with Dr Wilks, who has always expressed an utter

scepticism as to the occurrence of external hydrocephalus, such as is

supposed to be clinically undistinguishable from the ordinary form. The
classical example which is quoted by Huguenin and other writers, is that
of the young man, James Cardinal, recorded by Bright. The total

quantity of fluid in this case was seven or eight pints, and all of it, with
the exception of one pint, lay beneath the dura mater at the time of the
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autopsy. There was, however, a hole in the coi-pus callosum, and Bright

himself supposed that the ventricles were the original seat of the effusion,

although he seems to have imagined that the fluid increased in quantity

after it had escaped from them, so as gradually to bring the hemispheres

down to the base of the skull, but Dr Wilks has suggested that the rupture

through the corpus callosum did not take place until just before death, and
though this way of interpreting the facts is not free from difficulties, I

am, on the whole, inclined to adopt it. It is at any rate evident that the

case cannot be fairly cited as an instance of a special form of hydrocephalus.

I must not omit to mention that a congenital hydrocephalus is often

associated with malformations of other parts as well as of the brain itself.

I have two or three times seen it in combination with spina bifida, and in

one case the central canal of the cord was also greatly dilated. Again,

as I have already remarked, a certain degree of dilatation of the lateral

ventricles is commonly found in cases of cerebral tumour. This is seldom
a matter of clinical interest, but sometimes when the cranium becomes
greatly enlarged the disease has been supposed to be an ordinary hydro-

cephalus, until at the autopsy the presence of a new growth has been
brought to light. A case of this kind is recorded by Huguenin ; the

patient was a girl, aged six, whose head measured twenty-three inches in

circumference. A point of interest is that during the operation of para-

centesis an attempt was made to measure the pressure exerted by the fluid,

which was found to equal that of a column of mercury an inch and a half

high. The fluid contained 3*5 parts of albumen in 1000, so that it could

not be supposed to be a mere accumulation of the normal secretion, the

result of pressure upon the veins or upon the subarachnoid openings.

The general result of this discussion as to the pathology of hydro-

cephalus is to lead to the conclusion that the congenital and acquired forms

of the disease which are seen in early childhood are alike dependent, in

most cases, upon a chronic change, which is probably always of an inflam-

matory nature, in the ependyma and choroid plexuses. There can be no
doubt that a deficiency of resistance on the part of the parietes of the head

is often an auxiliary cause, but it does not appear that any sharp line of

demarcation can be drawn between cases arising in this way and those

which are due to the ependymal affection. Now, as we shall hereafter

find, older children and adults are liable to a disease which from a patho-

logical point of view is almost precisely similar, and which therefore might
seem to have a claim to be desci-ibed in common with that which occurs at

an early age. Clinically, however, this is altogether impracticable. In its

symptoms and in its course the hydrocephalus which occurs in those whose
cranial bones are firmly united together is entirely distinct from that which

is observed in infants and young children ; the other diseases with which

they may be confounded, and from which they have respectively to be

diagnosed, are different, and there are other points of difference in regard

to treatment.

Symptoms.—In fact, in the majority of cases enlargement of the head is the

first, as well as the principal, symptom of the hydrocephalus of early child-

hood. Among forty-five cases collected by West there were twelve in which

the frequent repetition of fits first drew attention to the existence of cerebral

mischief, four in which it began with some other indication of brain dis-

turbance, and six in which it arose out of an acute attack ; in the remaining

twenty-three cases no definite cerebral symptom preceded the discovery that

the head was increasing in size, or that the fontanelles and sutures were

unduly wide, although it must be added that the child had often been

noticed for some little time to be failing in strength and losing flesh, or to

be otherwise out of health.
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The e:ffect of the disease upon the cranial bones is to separate them more

and more widely except at the base. Trousseau aptly compares the change

in their relations to one another with the falling back of the petals of an

opening flower. The frontal bone rises vertically above the eyebrows, or

even overhangs them ; the temporal and the parietal bones arch outwards,

,so as to hide the ears when the scalp is viewed from above ; the occipital

bone extends backwards almost horizontally. Thus the head may acquire

an enormous circumference. Dr Dickinson had under his care a child, nine

months old, in whom it measured thirty-one inches, and instances in which

it ultimately reached forty and even fifty-two inches are cited by Trousseau.

A strange contrast is afforded by the shape of the face, which appears

unnaturally small, with angular features and a sharp chin. The base of the

skull, too, is generally narrow, with shallow fossae, but the presence of the

fluid within the anterior lobes of the brain affects the orbital plates, so that

they become convex downwards instead of concave, and thus arises a very

important character of the disease in an abnormal position of each eyeball

;

a large part of the iris, and even of the pupil, is hidden by the lower lid,

while the sclerotic above the cornea is exposed to view.

The whole of the vertex of the head forms an open area, which may be

said to correspond with the natural fontanelles, expanded so as to meet

together between the parietal bones with a breadth of some inches, and
dividing the two halves of the parietal bone by a cleft that reaches nearly to the

root of the nose. There is, however, always a work of ossification going on

which tends to cover the brain in, provided that the process of expansion is

not the more active of the two. In examining the ci-ania of hydrocephalic

children, whose death has occurred while the disease was in progress, I have

found that the original outlines of the bones were still plainly visible, but

that they were surrounded by broad zones of new osseous material, marked
by radiating lines which showed the direction of their growth. In some

cases the closure of the head is greatly advanced by the formation of a

large number of ossa triquetra. The date at which it is completed varies

widely in different individuals. In Dr Bright' s patient, Cardinal, the

anterior fontanelle is said to have been finally ossified at about the twenty-

.seventh year. Sometimes irregularities seem to occur in the union of the

several bones. At least this has been assumed to be the cause of a want of

symmetry in the cranium which has sometimes been noticed. As a rule, the

shape of a hydrocephalic skull approaches that of a sphere. It often, how-

ever, appears rather quadrilateral in consequence of the very marked
character of the frontal, the parietal, and the occipital prominences. The
bones themselves are generally very thin and have no diploe ; they may even

be transparent. But where life had been prolonged past middle age they

"have sometimes been found greatly thickened ; the museum of Guy's
Hospital contains a specimen of extensive ossification of the dura mater,

which was taken from a case of this kind.

The separation of the bones of the head by an accumulation of fluid

within the cranial cavity is not altogether confined to very young children.

There is a classical case, recorded by Matthew Baillie, of a boy, aged
seven, whose skull had appeared to be firmly united, but in whom at the

time of death there was an interval of three quarters of an inch at the

sagittal, and one of half an inch at the coronal suture. Dr Dickinson says

that the same thing has been known to occur in adults. I believe, however,

that even in children it is exceedingly infrequent where the bones have once

become interlocked.

In well-marked cases of hydrocephalus it is easy to transmit a wave of

fluctuation from one haiid to the other across the distended scalp. The
.skin and the subcutaneous tissues are exceedingly thin, and the ramifica-

VOL. I. 3^
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tions of large veins are often plainly visible through the scanty hair. The
head may appear obviously translucent when a candle is held on the
opposite side of it. In Cardinal's case this is said to have been observed
when the sun was shining behind him, and up to the time when he was
fourteen years old.

Some German observers state they have elicited a hruit de potfele on
percussing over a hydrocephalic head, especially when the mouth was
opened ; it is supposed to have been due to resonance of the air in the
vault of the pharynx. Auscultation has also been brought to bear upon
the diagnosis of the disease. It is well kaown that on listening over the
fontanelle of a healthy child one hears a systolic murmur ; this has been
supposed to arise in the veins that open into the longitudinal sinus, as a
consequence of their being compressed at the moment when the cerebral
arteries become )' distended with blood. Now, Eilliet and Barthez main-
tained that in hydrocephalus this murmur is not to be discovered ; but
more recent observers have shown that it may often be plainly heard,
although they admit that it is absent in acute meningitis or where effusion
is going on very rapidly. The contradictory statements which have been
made with regard to it appear to be in part due to the fact that even under
normal conditions it is only audible within certain limits of age (between
the eighteenth week and the fourth year).

One consequence of hydrocephalus is a difficulty in keeping the head
supported. An infant may be unable to raise it from the pillow, or, if

placed in a sitting posture, may let it roll backwards and forwards, as if it

had no power in its cervical muscles. An older child perhaps sits with the
head resting on the table, or walks with it carried between his hands, " just
as a milkmaid steadies her pail." This, however, is simply a mechanical
effect of the weight of the fluid. The extent to which the vital functions
of the brain are interfered with varies widely in different cases. In those
rare instances in which a skull already fully developed expands under
the influence of the disease (as in Baillie's patient already referred to),

headache, stupor, and paralysis of all the limbs may be present for several

months before any enlargement is noticed. Such cases in fact are to be
regarded as transitional between the hydrocephalus of early childhood and
that of adult life. But in young children, in whom the cranial cavity

readily yields, it is often surprising how few symptoms of cerebral disturb-

ance can be made out, even when the quantity of fluid is already large.

Headache is often present ; even very young children often show that they
are in pain by restlessness and a sad whining cry. Yomiting is of frequent
occurrence, and, like the headache, it is apt to be excited by movements of
the head, especially when the child assumes the erect posture.

The sight sometimes remains good throughout the whole course of

the disease. But in many instances there is blindness almost from the
commencement. This, however, is due to changes in the optic discs, which
are commonly white and atrophied. It is probable that such a condition

sometimes occurs primarily as the result of the pressure of the ventricular

effusion upon the optic tracts ; but in many instances it is secondary to
" choking " or to neuritis. Huguenin examined three infants with con-

genital hydrocephalus between the twentieth and the thirty-fifth day after

birth, and in each case found the discs reddened and swollen. The hear-

ing is very seldom impaired ; as Dr Dickinson remarks, a young child who
is perfectly blind may at once recognise its mother by her voice. The smell

is said to be sometimes altogether absent, and the olfactory lobes atrophied.

I suppose that in such cases there would generally be other malformaticjis

of the nervous centres as well. The taste seems often to be perverted ; the

appetite, at any rate, is voracious and indiscriminate. Impainnent of the
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muscular power of the limlDs may be present in all degrees from a slight

failure of co-ordination in standing or walking, up to a total paralysis.

There is sometimes a more or less complete hemiplegia or paraplegia, but

such symptoms probably depend in most cases upon some additional local

lesion of the brain or cord. Spasmodic affections of various kinds occur;

nystagmus especially, but also partial clonic or tonic spasms of the limbs,

and even general epileptiform convulsions, the latter being very apt to be

brought on by any accidental circumstance which shakes the head or gives

it a mechanical shock. The legs and arms are often stunted in their growth,

and their muscles very small, Huguenin mentions that in one case in

which the lower limbs were for a time contracted, but afterwards became
relaxed, the muscles were found to have lost their contractility to faradic

currents ; this of course indicated that there Avas some secondary or con-

comitant affection of the grey matter of the cord.

In some cases of congenital hydrocephalus there is no advance of intelli-

gence from the time of birth onwards ; they generally terminate fatally

at an early age. In other instances the brain develops to a greater or

less extent, but very slowly, taking perhaps ten times as long as under

normal circumstances. During childhood such patients would generally be

classed as imbeciles. Cardinal, however, went to school at the age of six,

and he soon learnt to read well and to write a little ; but he was obliged to

give up the latter accomplishment, as stooping caused a pain in the head.

When he was twenty-nine years old his mental faculties are said to have

been " very fair. His memory was tolerable, but it did not retain dates

and periods of time ; and it was stated of him that he had never been known
to dream. There was something childish and irritable in his manner, and
he was easily provoked. He was stated not to have sexuaV desire, but he

was fond of society and affectionate to his mother. His voice was not

manly, but feeble and somewhat hoarse." He died aboutjthree months later,

having become exceedingly feeble, with a protracted cold, febrile symptoms,

diarrhoea, and loss of appetite. Perhaps if the lungs had been examined it

would have been found that phthisis was the cause of death. In the

Fulbourn Asylum, Dr Bacon some years ago showed me a woman, aged

fifty-three, whose head measured twenty-seven inches in circumference, and

who could sing and talk well, and had a tolerably good memory and intelli-

gence. I do not know at what age the disease arose. In some rare cases,

in which hydrocephalus thus becomes arrested, the intellectual faculties

are said to reach a normal or even an exceptionally high standard. The
name of the author of ' Vanity Fair ' has often been cited as affording an

illustrious example of this. But it is doubtful whether the difficulty

of distinguishing a rachitic enlargement of the head from "water on

the brain " has been sufficiently taken into account in regard to such

cases.

For, strange as it must appear, it is a fact that errors have not infre-

quently been committed, even by skilled observers, as to the presence of

fluid within the cranial cavity ; and not only has hypertrophy of the brain

been mistaken for it, but it has sometimes turned out that the disease has

been nothing more than rachitis. However, one can for the future avoid

this particular blunder by measuring the circumference of the skull and

comparing it with what it should be, according to the age of the child, in a

table of standard measurements, such as one which is given by Huguenin.

And that writer says that even where the yielding of the softened bones leads

to an accumulation of ventricular fluid in a rachitic infant, the ophthalmo-

scope enables the true character of the affection to be easily recognised, since

the optic discs retain their normal appearance. But, for my own part, I

doubt very mxich whether these statements are applicable to the cases in
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wliich there is really most danger of diagnosing hydrocephalus wrongly.

These are probably examples of the affection which has been described as

hypertrophy of the brain (p. 555), in which the skull is really much enlarged.

I suppose that it was a case of this kind which many years ago occurred to

me at the Evelina Hospital, but of which I have unfortunately preserved no
notes ; during the child's life the presence of hydrocephalus was never

doubted by me, nor by anyone else who saw it, although the necessity of

caution in the diagnosis of that disease had already before that time been
impressed upon my mind ; but when the skull was opened it was found to

contain nothing but a large solid brain.

Course.— I have already incidentally remarked that the course and termi-

nation of hydrocephalus vary widely in different cases. Sometimes the disease

undergoes a rapid advance, and destroys life in a few months by coma or

by means of a succession of epileptiform seizures. Very often the child

dies through some intercurrent malady, such as measles or whooping-cough

;

or, if it is rachitic, it is cut off by laryngismus stridulus or by some other

complication. In certain very rare cases the fluid makes its way through
the parietes of the head, and may even be discharged externally. Eoki-
tansky once saw it poured out through the open sutures and diffused beneath
the tissues outside the cranium. Several writers have recorded instances

in which it has escaped through the nose or even through the upper eye-

lid ; and some of them have ended in the recovery of the patient. When
the discharge takes place into the nasal fossae, it is ^supposed that the

ethmoid bone must have been loosened from its attachments by the pressure

to which it is subjected.

Prognosis.—If the quantity of fluid is not large, and if the tendency for it

to go on accumulating has never been very active, it often hajjpens that the

morbid action undergoes an'est after a time and that as the child grows older

the increased size of the head ceases to be conspicuous. Some years ago, in

examining the body of a man, aged forty-three, who had been killed by an
accident, I found well-marked hydrocephalus, which I supposed to have
been a residue of an attack of the disease in childhood ; I could get no
information as to the man's mental capacity or attainments. Persons have
been known to live under such circumstances to advanced age.

".Z. It is, however, believed that cases of this kind have a marked tendency

to relapse, and that excitement or overwork is very apt to light up active

m.orbid changes afresh. And some writers have supposed that there is a

special risk of their occurrence at the period when the ossification of the

skull is finally completed.

Treatment.—The treatment of hydrocephalus by medicines very rarely

leads to satisfactory results. As might be expected, the drugs which are

chiefly prescribed are those which increase the secretions of the kidneys or of

the bowels, and those which are believed to possess the property of accele-

rating the absorption of the fluid products of inflammation. Small quantities

of grey powder or of calomel, pills containing mercuiy, squill, and digitalis

in doses adapted to the age of the patient, the liquor hydrargyri perchloridi,

and the various preparations of iodine are those which are most frequently

prescribed. I cannot say that I have ever seen any good effect from the use

of such remedies.

Indeed, the veiy frequent presence of rickets in hydrocephalic children

would rather suggest the administration of cod-liver oil and of the prepara-

tions of iron; with which, however, one may combine digitalis, or the

acetate of potass, or the perchloride of mercury, if it should be deemed
advisable. But the mode of treatment which has the largest amount of

testimony in its favour consists in the application of pressure to the

head. At one time it was usual to cover the whole of the scalp with
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strips of adhesive plaster. But of late it has been found sufficient to

surround the head with a fillet of elastic webbing, two or three inches

wide, and of which the length must be carefully adjusted so as not to

cause redness, or to impress the pattern of the material upon the skin.

Care must also be taken to shift it from time to time, so that it may
not irritate the frontal eminences. The necessity for such precautions is

shown by the fact that sloughing of the integuments, leading to the death

of the patient, has been known to occur when they have been neglected.

Dr Dickinson speaks in very high terms of this procedure, and says that it

may be expected to succeed in arresting the disease in the majority of cases,

provided that the child is young and that the enlargement of the head is of

recent development. One instance which he relates in detail, is that of a

boy, aged thirteen months, whose skull had been growing out of proportion

to the rest of the body for nine months, and measured twenty-two inches

round. The eyes were depressed. There were occasional convulsive

attacks. An elastic bandage was put on, and it was worn for three years,

being renewed as often as was necessary. Diuretics and cod-liver oil were
given during the same period. Within four months the circumference of

the head became reduced to 20| inches. At the end of the treatment the

bones were fully ossified ; and although the head, which was then completely

covered with hair, measured 21| or 21f inches, its disproportionate size was
much less conspicuous. The position of the eyes was natural. There had
been no convulsions for eighteen months. The child, at this time more
than four years old, was sensible and could make use .of simple words for

talking ; but he appeared to be somewhat deficient in memory.
Paracentesis of the head with a fine trochar, at the outer angle of the

great fontanelle, has been recommended by some physicians, and I have

seen it performed on several occasions. Perhaps the best thing that can be

said in its favour is still the fact that in a case recorded many years ago by
Mr Greatwood, a hydrocephalic child, having accidentally fallen iipon a nail

which penetrated its skull, recovered after three pints of fluid had slowly

escaped through the wound. Scarcely less successful results have been

reported as having followed the intentional carrying out of a similar

process ; but the cases in question seem not to have been able to withstand

criticism. Only a small quantity of fluid (not more than two or three

ounces) should be withdrawn at a time, on account of the danger of setting

up convulsions. If the result appears to be good, one may have recourse to

the same procedure again and again, a bandage being applied in the

intervals. But such repeated operations are very likely to be followed by
an acute meningitis, or to set up suppuration within the cavity of the

ventricles. And I am inclined to think that this mode of treatment should

not be adopted, unless it be in the hope of warding off death for the

time, when it is threatened by epileptiform seizures or by coma. The
injection of iodine into the interior of the brain has occasionally been

practised, and has not been followed by the serious results that might have

been anticipated ; but there is no ground for supposing that it is likely to

do any good.

4. Hydrocephalus of Adult Life. Chronic Meningo-Ependym-
iTis.—Many writers mention the fact that adult patients are sometimes

affected with a chronic disease of the brain, in which the most conspicuous

anatomical change is the distension of the ventricles with a more or less

considerable quantity of fluid. Dean Swift is said to have died of such a

complaint, after an illness of three years' duration, in 1745 ; but one would
hardly like to speak very confidently of the accuracy of an observation made
so long ago, when scarcely anything was known of pathology, and when no
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account could have been taken of tlie possible relations between tbe

effusion and a primaiy atropby of the nervous tissues, or a cerebral tumour,
or even a chronic affection of the kidneys. Sir Thomas Watson, however,
speaks of a young and distinguished lawyer, who, after one or two sudden
attacks of unconsciousness, became dull, stupid, and insensible, and at

length died ; the only alteration that could be detected in the brain was the
presence of a large quantity of serous fluid in the ventricles.

I have already remarked that pathologically there is a close corre-

spondence between cases of this kind and those of hydrocephalus occurring
in childhood. Similar changes are found in the ependyma of the ventricles

;

it is tough and thick, and may be granular and feel rough to the touch, or

may have an areolated appearance (like that of the capsule of the liver in

some cases of perihepatitis). The floor of the third ventricle often forms
a protrusion like a bladder of fluid. I once saw the distended descending
cornu of the left lateral ventricle projecting in a similar manner when the
middle lobe had been removed. The membranes at the base, too, are found
greatly thickened and opaque, and matted together ; even more so, I think,
in the affection of adults than in that of children. In the case just referred

to, the velum interpositum could not be dissected off from the corpora
quadrigemina, nor could the pineal body be isolated. There is, of course,

a great difference in the quantity of the fluid, which seems not to have
exceeded fourteen ounces in any of the cases observed at Gruy's Hospital
within the last few years. Whenever its characters have been recorded, it

has been clear, and has contained only a very small quantity of albumen.
The cranial bones are generally thin ; there is a deficiency of the diploe

;

the interior of the skull is marked by sharp ridges and projecting points,

with sulci between them which are obviously attributable to the outward
pressure of the brain. There is a very marked flattening of the cerebral

hemispheres.

Symptoms.—Clinically, however, the relation between the hydrocephalus
of adult life and that of childhood is one of contrast rather than of

resemblance. The enlargement of the head which renders the diagnosis of

the disease so easy is wanting; and in the symptoms which are present
there is scarcely anything to distinguish it from other chronic affections of

the brain. The only way in which I can attempt to give any account of

them is by briefly abstracting the notes of some of the more striking among
fifteen cases of which I have notes.

1. A man, aged twenty-three, a patient of Dr Wilks, said that he had
been well until a year before, when he noticed a numbness in his feet and
legs, which gradually extended up to his face. He had kept his bed for

three months. A fortnight back he once found himself unable to mictu-
rate, so that a catheter had to be used. Within the last weeks he had had
two fits in which he was insensible. On admission there was a slight con-

vergent squint ; the pupils were dilated ; the optic discs were ill-defined and
red, with some plugging of the veins and retinal haemorrhages. He had
numbness of the feet and legs, and of the face about the mouth. He did
not chew his food properly; portions of it would fall out of his mouth
while he was eating. His mind seemed not to be clear ; and his statements
about his case varied from day to day. He passed his urine into the bed.

After a few days he died suddenly,
2, A man, aged thirty-two, under the care of Dr Pavy, had been obliged

to give up work eighteen months before his admission into the hospital,

on account of a pain in the head which prevented his sleeping. At that
time he was laid up a week or ten days. Nine months ago he lost his,

speech, became hemiplegic on the right side, and was insensible for three
weeks. From that time his memory was imperfect. Eight days before his
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•death he again became affected with partial hemiplegia and inability to

speak. He passed his umie and fseces under him. During the last few

hours of his life he had a series of fits, which began in the left side of the

face, and in which the eyes were turned to the right.

3. A man, aged fifty-seven, a cooper, was taken in on account of a

partial right hemiplegia, which he said had come on suddenly four days

previously, while he was in the act of striking a piece of iron ; he managed,
however, to get home afterwards, the distance being half a mile. He did

not seem very ill on admission, and looked a strong, healthy man ; but he
soon afterwards died rather suddenly, having been ill only nine days. It

must be mentioned that in addition to an immense distension of the

ventricles, with marked roughening of the ependyma, there was in this case

softening of the superficial parts of the corpora striata, and here granule-

masses were discovered with the microscope.

4. A man, aged fifty-five, was admitted for chronic dilatation of the

stomach, in order that the treatment with the stomach-pump might be
carried out. But he became light-headed, and two days later he was con-

vulsed and fell into a semi-comatose condition, in which he lay groaning and
muttering until at the end of a few hours he died. When his cerebral

symptoms set in, it was found that he had complained of severe pains in the

head three months previously.

5. A boy, aged fifteen, who had two sisters in an asylum, was taken in

on account of very obscure symptoms, which at first seemed to point to

some chronic disease of the peritoneum. He was anaemic ; he vomited
occasionally; there was slight fever; some of the superficial glands were
swollen ; he complained of pains in the head and in the back of the neck.

After a time his mind began to wander ; he lay on his side, with his legs

drawn up ; when questions were put to him, he answered slowly and
unwillingly; his eyes were half closed; his pupils were dilated; the

temperature was now below normal, being sometimes not above 97°. He
died very gradually.

6. A man, aged twenty-two, was admitted under the care of Dr
Habershon in 1871 for severe cerebral symptoms, which were supposed to

be the result of an accident. He had once fallen from a scaffold,

striking the left side of his head ; he was insensible for a fortnight, and
had bleeding from the mouth, the nose, and the left ear. At the end
of three months he resumed his work, but it was noticed that he was
strange in manner. For a time he was free from headache. Seven months
before his death, however, he was attacked with violent pain in the head
and with shivering. He gradually became unable to stand, and passed his

urine and faeces under him. While in the hospital, he lay all day in a

drowsy condition. He would answer questions, but soon began to ramble
in his talk. He was occasionally sick. His pupils were dilated. His head
was drawn back. Two months before his death he had a fit ; a month later

he had another fit. After this he lay perfectly still, saying nothing, and
eating no solid food ; towards the last he became extremely emaciated. I

made the post-mortem examination, and found well-marked indications of

chronic meningitis, and a greatly dilated state of the ventricles. The
interior and middle lobes of the brain were also adherent to the dura mater
at the base, especially on the left side. There was a little ochrey-yellow

discolouration, extending into the brain-substance, and no doubt the result

of effusion of blood at the time of the injury. The foramen of Bichat at

the apex of the fourth ventricle appeared to be closed, so that the case might
perhaps be cited in support of Hilton's theory with regard to the origin

of hydrocephalus. But it must be added that there was great thickening

of the velum interpositum, and that it therefore seemed quite as probable
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fcliat the chronic ependymitis had arisen by direct extension from the-

surface. The ventricular fluid contained scarcely any albumen.
7. A man, aged thirty, a patient of Dr Wilks, died in the hospital in

1876, of the effects of disease of the aortic valves, and bronchitis. Towards
the last he seems to have had no very marked cerebral symptoms, but
when admitted he was comatose, passing urine and fseces under him, and
he remained so for several days, before he gradually recovered his conscious-

ness. His insensibility arose out of a succession of fits, which he had been
having very frequently. Aftei-wards, while in the ward, he had one or two
of them, affecting the left side. He had a fairly intelligent appearance, and
answered questions readily. He stated that eight years back, at which time
he was a healthy young man, he had fallen from a ladder, and cut his head.
He was brought home insensible, was delirious for two days, and was laid

up for eleven weeks. Ever after he was unable to do any hard work. His-

memory failed him ; he had headache ; the sensibility of the left side of the
body gradually became defective. His first fit occurred five years before his

admission. Dr Groodhart made the autopsy, and found the lateral ven-
tricles, the third ventricle, and the aqueduct all distended, and forming a
large cavity which held fourteen ounces of fluid. There was a repaired
fracture at the base of the skull. The prominent parts of the brain on its

under surface were discoloured where they had been bruised.

I think it is clear from these cases, even in the condensed form in which
I have been obliged to record them, that the diagnosis between hydro-
cephalus and other cerebral affections is in the adult exceedingly difficult, if

not impossible. In the first of them, the fact that the numb sensations

appear to have been bilateral might perhaps have suggested the nature of

the disease. But in the second and third cases there was hemiplegia, which
seems not to have been distinguishable from that which might have been
caused by a tumour.

So far as I am aware, the only writer who has hitherto attempted ta
give a systematic account of the hydrocej)halus of adults is Huguenin.
But in. his article on the subject in Ziemssen's ' Handbuch,' the description

of the symptoms by no means corresponds with the observations just cited.

He speaks of the affection as bearing the closest resemblance to general

paralysis (dementia paralytica), and he gives full reports of two cases in

which such a resemblance undoubtedly existed, although there was not the

delire des grandeurs on which so much stress used formerly to be laid in

diagnosis. The apparent discrepancy is to be accounted for by the fact

that neither of Huguenin's patients died in the wards of a general hospital

;

one was an inmate of the lunatic asylum at Ziirich, the other was nursed at

home. His cases, therefore, should be taken as sujjplementing mine ; and
they afford additional proof of the variety of the aspects that the disease

may assume.
In each of my last two cases the hydrocephalus was distinctly attributable-

to a severe injury from a fall on the head several months or some years pre-

viously. In one of Huguenin's patients a similar origin was no less directly

traced, although the accident itself appears to have been a comparatively

slight railway collision. It is a very interesting and important question

whether the occurrence of serious cerebral symptoms under such circum-

stances may not generally be taken to indicate that a chronic meningo-epen-

dymitis with effusion into the ventricles is developing itself. There are,

indeed, other possibilities to be taken into account. As I have mentioned
at p. 521, a tumour has sometimes been found where the supposition during
life had been that the patient's symptoms were of traumatic origin ; and it.

may be that new growths are, in fact, sometimes set up by injuries. It has
been commonly believed that an abscess is not unlikely to be met with in=
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cases of this kind. But I am very doubtful about such an occurrence, unless,

indeed, the patient's fatal illness has gone on without any interruption from
the date of the accident. I am not sure, however, whether there may not

sometimes be considerable cerebral disturbance, lasting for a long time,

when the only discoverable lesion is an ochrey-yellow discolouration from
bruising of the under surface of the brain. And once I examined the body
of a man who died of some other disease, but who was said never to have

recovered from the effects of an injury to the head, having been unable ever

afterwards to take stimulants even in moderation ; and in that instance the

brain, the membranes, and the bones, all appeared to be thoroughly healthy.

Huguenin, indeed, alludes to cases in which persons who had had blows

or falls on the head, after suffering more or less severely for several month s,-

or even for years, have at length partially or completely recovered. And his

opinion is that they depend on a meningitis of limited extent. He remarks

that the chief symptoms are headache, giddiness, and other subjective sensa-

tions of a distressing character, which often cause the patient to withdraw
himself from society. The pupils may be unequal and sluggish. I have a
case of this kind under observation in the person of a bank porter, who,

seven years ago, received a blow on the head from the heavy door of an iron

safe ; ever since he has been liable to a pain in the occipital region, vertigo,

and a peculiar light feeling in the head, but sometimes he is free from these

symptoms for some weeks. " The least thing," he says, " seems to affect his

head," so that he can take scarcely any stimulant. Reading often makes

him feel giddy ; and he has been obliged to go out of church on account of

indescribable sensations of discomfort. Once he complained to me of a

numbness in the left side of his head, and at another time of cramp round

the neck, as if his collar were too tight. I may add that the optic discs are

normal.

I have found the bichloride of mercury more useftil than any other

medicine to this patient ; on one occasion it kept off his symptoms entirely

for about a year. He has also taken bromide of potassium and the ammo-
niated tincture of valerian ; and a blister has once been applied to the back

of the neck. He has several times been obliged to be away from work for^

two or three weeks ; and, no doubt, the rest which he has had has been an

important part of the treatment.

In the more severe cases of hydrocephalus, similar measures appear to

be the best that can be adopted whenever its presence can be determined.

Huguenin advocates the continued application of a bladder of ice to the

head, or of a stream of cold water, for weeks or even months together • he

also recommends periodical leeching, saline purgatives, and small doses of

chloral for the relief of pain. The bromides he has found useful, but not

the preparations of mercury or of iodine.

6. Ateophy of the Brain.—Under this head it is at present necessary

to include two groups of cases, which in some of their clinical features have

to be sharply contrasted with one another. The first group consists of a

somewhat special form of insanity attended with definite paralytic sym-

ptoms ; it is for the most part studied in asylums, it occurs chiefly in niales

and at a particular period of life, and there is reason to believe that it is

generally traceable to sexual excesses. It differs from all the other forms

of insanity in being constantly dependent on an organic change in the brain,

and yet the change in question, so far from being peculiar to it, seems to be

no less marked in the second group of cases, in which there may be the

utmost variety of symptoms or even no symptoms at all, and which includes

adult persons" of all ages poisoned by alcohol or by lead, as well as old

people in whom the atrophy appears to be a mere consequence of advancing;
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years. Lastly, and as if to complete the confusion and to render an accurate

description of these affections impossible, the morbid appearances themselves
present many differences in individual cases, and I doubt whether there is a
single one of them which may not sometimes be wanting.

a. GrENEEAL Paealtsis OP THE Insane. Dementia paralytica.—With
the exception of a slight reference to it in the works of Thomas Willis,

the celebrated anatomist and physician, who died in 1675, the earliest

mention of this disease seems to have been made by another Enghshman,
John Haslam, in 1798 ; but afterwards its study was especially taken up by
the French, and the first complete account of it is that which was published
by Calmeil in 1826. Of late years it has attracted much attention both in
England and in Germany, but even Grriesinger refuses it an independent
position in the nosology, and describes it in a chapter on the complications of
insanity. Yet we shall find that its symptoms and course are remarkably
definite. It shows little or no tendency to shade off into the other forms of
mental disorder ; it is not apt to come on secondarily in persons who are
already the subjects of chronic insanity, nor does a relapse of mania or of

melancholia ever assume its characters. It is, in fact, from the first dis-

tiaguished more or less plainly by features of its own. The impairment of
muscular power, too, is of a peculiar kind. One could not make a greater
mistake than to suppose that the mere association of hemiplegia or para-
plegia with unsoundness of mind constitutes paralytic insanity. Thus, in

-Ziemssen's ' Handbuch ' the article on this disease, which is written by
Hitzig, is placed away from those on the psychoses proper, and in one of

the chapters devoted to organic affections of the brain. Perhaps the best
name for it is that which he uses, namely, progressive paralysis of the
insane, but in this country it is commonly called " General Paralysis of the
Insane," or more briefly " General Paralysis," or sometimes " Dementia
Paralytica." It constitutes a large proportion of the cases which in popular
(but not in scientific) language are spoken of under the name of " Softening
of the Brain." Its importance may be estimated from the fact that in

some lunatic asylums as many as one in four of all the male patients are
said to suffer from it.

The persons most apt to be attacked by general paralysis are men
in the prime of life. The proportion of males to females is variously
stated by writers ; some give it as eight or even ten to one, others as no
higher than two to one. Dr Blandford observes that the women who fall

victims to this disease almost all belong to the lower classes, whereas it is

commonly seen in men who have been highly educated and who possess
powerful frames and handsome faces—men who have enjoyed life and lived

hard. According to Mr Austin the subjects of it are generally fair-com-
plexioned and thin-skinned, with blue or grey eyes. The time of life at

which it usually occurs is between thirty and fifty years of age, and particu-

larly about the middle of that period. In persons over sixty it is scarcely

ever seen, although Mr Austin refers to one instance in a man aged seventy-
six. Those who live in towns and cities furnish a far larger proportion of
cases than do rural populations.

Causes.—It is commonly said that general paralysis differs from other
forms of insanity in being less frequently due to inheritance or congenital
predisposition, and if this statement is correct one would rather expect that it

should be traceable with corresponding facility to acquired conditions. But
there are considerable differences of opinion with regard to its exciting causes.
Dr Blandford is strongly disposed to attribute it in most cases to sexual
excesses. He does, indeed, admit that he has not always been able to refer
it to such an origin, but then, as he says, in married men there may be
great difficulty in ascertaining the fact, and an amount of sexual intercourse
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wliicli to some would be perfectly harmless may be very prejudicial to

others, if they are possessed of less natural vigour or have their energies

fully taxed in other ways. Dr Blandford speaks of having seen several

cases in men who had formerly been dissipated, or who when no longer young
had married wives much younger than themselves. Dr Sankey found that

at Hanwell a large proportion of the women affected with general paralysis

had led .irregular lives. Griesinger is rather disposed to attribute the

disease to excessive mental excitement, but, he adds, especially to " emo-
tional agitations," Mr Austin says that it commonly follows a painful

moral shock, such as would be caused by bankruptcy, or destitution, or

might arise from remorse. Hitzig speaks of it as probably resulting most
frequently from the combination of intense work with venereal excesses and
indulgence in alcoholic beverages. He and other writers also mention that

it sometimes follows injuries to the head, or occurs in those who have
before passed through some acute febrile disease.

Symptoms.—The course of general paralysis is commonly said to be
divisible into three stages. During the first period an alteration in the

character is the most striking symptom. Perhaps the man is extravagant

in his expenditure, making presents to persons of whom he knows scarcely

anything ; or he may be dull and sulky in his demeanour, or depressed and
melancholy. So far there is nothing distinctive of this rather than of

other forms of insanity, but what is peculiar is an impairment of memory.
Dr Blandford—from whom I take most of the details in regard to the sym-
ptoms of the disease— says that such a patient is regardless of appoint-

ments, forgetful of the time of meals, of the hour for going to bed, and
the like. He comes and goes, scarcely noticing those about him, giving

absurd and conflicting orders to his servants, and falling into a passion

if they are not instantly executed. He neglects his business, and is

careless and indifferent to things which formerly interested him. When
he takes up a new scheme his interest in it soon flags. He may
commit indecent actions, but if he exposes his person he often seems to be

half unconscious of what he is doing ; or he perhaps commits assaults

upon women in a foolish manner, without regard to opportunity, place,

or consequences. He sleeps badly, eats irregularly or voraciously, and
drinks to excess from inattention and forgetting how much he has already

taken. He eats hastily, and is apt to spill his food on his dress. He is

neglectful of his appearance, and his costume is often unsuitable for the

occasion, or the different parts of it are incongruous with one another. At
this time there is no physical change which can be detected by the eye of

the physician, unless, indeed, the pupils are abnormally small and less

mobile than natural, as appears sometimes to be the case.

It is of the utmost importance that the distinctive characters of inci-

pient general paralysis should be well known to the physician and the

general practitioner, since they alone are likely to see the patient at this

period of his disease. The early stage is not of long duration ; after a few

weeks, or at the end of a month or two, further symptoms develop them-

selves, and the patient becomes manifestly insane. The delusions which he

now exhibits are in certain respects peculiar. They are almost always con-

nected with ideas of colossal size, or magnificent wealth, or extravagant

numbers. He may say that he can walk 100 leagues in a day, or write 100

tragedies and 1000 poems in the same space of time ; or that he is going to

make his fortune by buying up all the joint-stock banks ; or that he is

about to marry the Queen and all the princesses. French writers give to this

form of insanity the name of monomanie des grandeurs, but it is to be noted

that these "large delusions" are not maintained from day to day, nor are

they consistent with one another. In fact, in spite of his eager excitement.
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the patient's mental condition continues to he one of progressiv^e decay.
He is extraordinarily self-satisfied, full of ideas of greatness, importance,
and riclies, but he takes no notice of the fact that the palace in which he
helieves himself to reside is really a lunatic asylum, and that the great men
whom he supposes to sui-round him are mad people like himself. Thus he
in reality cares much less about being placed under restraint than most
other insane patients. In some instances, indeed, the delusions are not all

of such a kind. Dr Blandford mentions that one of his patients thought he
was going to be arrested, that people were about to injure him, that they
were maligning and would rob him. Tet although his symptoms so far
resembled those of melancholia, this man was often cheerful and talkative

:

he was very vain of his appearance and exceedingly fond of his food. Dr
Blandford also notes, as instances of ordinary delusions, that one patient
believed himself given over to the devil, another thought that poison was
put into his food, and a third that he had committed sins too enormous t»
be forgiven.

This second stage of general paralysis is further characterised
by certain physical symptoms which must be carefully looked for.

The earliest of them is commonly a defect of articulation, an indistinct-

ness or thickness of speech, or a hesitation in the middle of a sentence,^

or a tendency to substitute for the proper word another of which some
letters are the same. The tongue, when protruded, is tremvilous, that
is, it not merely shows a fibrillary tremor—which is often observed in
persons who are in perfect health if they are nervous or anxious—but it

oscillates irregularly to and fro, and cannot be held quiet. Sometimes the
lips are seen to quiver, as they do in persons about to burst into tears. Mr
Austin also says that the mouth is generally closed, that the lips are com-
pressed, and that the upper one is straight, its natural curves being oblite-

rated. The pupils are almost always unequal, and they are sluggish. In
some cases the gait becomes altered, the legs are not lifted properly, the
patient walks stiffly, or straddles, or shambles along, and stumbles over
any obstacle in his path. The movements of the hands and arms may
also be impaired; Griesinger speaks of them as being "stiff;" objects
are grasped convulsively and afterwards suddenly allowed to fall. Dr
Mackenzie Bacon has pointed out that an important indication of the
disease at this stage is an alteration in the character of the handwriting ; it

becomes tremulous and uncertain ; sometimes, too, words are omitted from
the sentences which the patient writes, or the same sentence may be written
over and over again ; or the whole may be an incoherent jumble. All these,

however, are indications of mental rather than of bodily failure.

In almost all cases one or more fits occur during this period of the
disease. These may be of various kinds ; the patient may become pro-
foundly comatose, with complete paralysis and ansesthesia and abolition of

reflex movements, and in such an attack he may die. Or he may be less,

deeply insensible, with loss of power affecting one side only. The paralysis

is often very transitory, disappearing in a few hours. Mr Austin was im-
pressed with the belief that seizures of this kind were often direct results of

the accumulation of scybala in the large intestine, and that the administra-
tion of purgatives and enemata was very efficacious in removing the hemi-
plegia. Or the fits may be more or less distinctly epileptiform, and these^
again, are often directly fatal, as in the case of a man, aged thirty-seven,,

who died in Gruy's Hospital in 1855. Lastly, the patient may be attacked with
convulsions alone, without becoming insensible or even falling to the ground-

Persons affected with general paralysis in its second stage are also
exceedingly liable to paroxysms of rage and fury, surpassing in violence those
that occur in any other form of insanity, except, indeed, those which are-
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believed to Lear a more or less close relation to epilepsy. Even in an
asylum such patients cause unusual anxiety and trouble to those responsible

for their safety, and all writers are agreed that it is scarcely ever justifi-

able to allow thein to remain in the hands of friends or relations at this

period of the disease. Dr Blaudford remarks that these ai'e the persons

who sometimes get their ribs broken by attendants before they can be
mastered. Tliey may make the most desperate efforts to escape ; or they may
tear up their bedding and clothes and go about naked. They are often

horribly filthy in their habits.

But after a variable period, a week, or a month, or a longer time, these

violent symptoms commonly pass off. The patient's condition may even

improve so much that he is able to leave the asylum. The disease is then
sometimes said to be cured, but all writers are agreed that permanent com-
plete recovery is the rarest possible event, and almost all of them deny that

it ever occurs. Dr Blandford says that he has known some persons affected

with general paralysis who were able to live with their families, to spend
their money without extravagance, and to write long letters without mis-

takes, detailing their travels and amusements ; but he adds that he has not

met with one case in which the patient was capable of work or business.

The friends and relations of such persons notice a childishness and slowness

of intelligence in them, and if they attempt to resume their former occupa-

tions they break down and have again to be placed in confinement. The
only exception to this rule that I have met with in my reading is a case

related by Schiile (' Allg. Ztschrft. f. Psychiatric,' xxxii).

There are, indeed, many cases in which no improvement takes place.

The patient's mental condition gradually passes into one of dementia, his

bodily state into one of complete paralysis. His notions of magnificence

may continue a little longer, but his understanding and memory soon become
altogether destroyed. His speech cannot now be understood ; his power of

swallowing is very greatly impaired. His hands tremble so that he can

scarcely hold anything in them ; and it is as much as he can to do to shuffle

about the garden with the aid of an attendant. Sometimes he sits and
grinds his teeth for hours together, making a horrible noise.

This state of affairs leads up to a fatal termination which is very seldom

long delayed. Writers are not entii-ely agreed as to the average duration of

the disease, but all say that it is short. According to Hitzig the majority

of patients die in from fifteen to thirty months after their admission into an
asylum. Calmeil and Glriesinger speak of the ordinary course of general

paralysis as coming to an end within a period of from several months to

three years. But the last-named writer alludes to exceptional cases, in

which life was sustained for as long as ten years ; and Dr Blandford men-
tions particularly the case of a baronet of large fortune, on whom a commis-
sion of lunacy was held in 1868, when he was suffering from this form of

insanity, and who was alive in 1870. This observer says that in his

experience the average duration of the disease has been considerably longer

than that stated by Griesinger, the reason being that his patients have all

been in a position to have the best food and nursing.

Indeed, the immediate cause of death is commonly something which may
almost be termed accidental. One way in which it is often brought about

is pby choking ; the patient goes on filling his mouth without swallowing

the food, until it gets into the larynx and trachea, or at least fills up the

pharynx so as to obstruct the entrance of air. Persons suffering under

general paralysis should always have their meat very finely minced, and an
attendant should be present at meal-times. Another way in which death

occurs is by the supervention of a low bronchitis or pneumonia ; if overlooked

at its commencement this may destroy life in a few hours. I know of one
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case in wliich the patient, a nobleman, had "been for his usual drive in the

afternoon, but in the evening was noticed to be out of sorts ; on auscultation

it was found that he had pneumonia, and next morning he died. Dr
Blandford remarks that persons affected with general paralysis are always

more feeble in cold weather ; during the heat of summer they may regain

strength to a surprising extent, but with the first frosts they fall bact, and
are apt to sink. Bedsores sometimes seem to bring about the fatal termi-

nation.

Anatomy.—I have already more than once insisted on the fact that general

paralysis of the insane differs from the psychoses in being constantly attended

with morbid changes in the nervous centres. This, indeed, is admitted by all

observers, but unfortunately, when the question is that of definiag accurately

their nature, and of distinguishing them from those which occur under other

conditions, there is by no means the same agreement. Some writers have
laid much stress on the fact that the pia mater is often abnormally adherent

to the convolutions, so that the cortical substance becomes torn and assumes

a ragged appearance when one attempts to strip off the membrane. But in

other cases there is an excess of fluid beneath the arachnoid, and the pia

mater can then be removed even more easily than from the healthy brain.

Thickening of the arachnoid has now and then been noted
;
j)achymeningitis

and hsematoma of the dura mater, and increased density and thickness of

the calvaria. The absolute weight of the brain has been said to be dimi-

nished; the ventricles are described as being of unusual size, and their epen-

dyma as being abnormally thick ; the centrum ovale is said to be peculiarly

flaccid when exposed by the knife.

Some of the earlier observers, including Calmeil, described the cortical

substance of the brain as of a peculiar violet-red colour ; Westphal admits

that it sometimes presents this appearance, but he says that in other cases

it looks remarkably pale and faded. And, as he remarks, these variations

probably depend simply on the mode of death.

Again, the ganglionic cells of the braia have been found affected with

pigmentary or fatty degeneration. Hitzig says that this change is almost

always present in a very large number of the cells ; but he goes on to quote

Westphal as having stated that similar appearances are observed in other

cerebral diseases, and even under normal conditions, so that he is obliged to

add that it is only the extent of the degeneration that can be regarded as

peculiar to general paralysis. Less commonly, he says, cells are seen which,

are swollen out and sclerosed ; this seems to be in accordance with an obser-

vation of Dr Major's, who in one case (' West Eiding Asylum Eep.,' vols, iii

and iv) discovered what he describes as an hypertrophy of certain cells, these

being abnormally large and furnished with an excessive number of branches.

Some have thought that the neuroglia is increased both in the grey and in

the white substance. In the latter, patches of degeneration have been

observed, of the kind termed miliary sclerosis.

In one case Dr Lockhart Clarke found the white substance of the con-

volutions full of little cavities, of round, oval, fusiform or crescentic shape,

and varying in size from that of a small pea or barleycorn to that of a
grain of sand, so that the cut surface looked like Gruyere cheese, or crum
of bread. These vacuoles were doubtless analogous to those which have

been described by Dr Dickinson in other diseases. Most of them are empty,

but some contained the remains of vessels mixed with granules of hsema-

toidin. Probably they all were originally perivascular canals. Changes
in the blood-vessels have indeed been described by some observers as im-

portant features in the morbid histology of general paralysis. The small

arteries become dilated and tortuous, and present twists or kinks in their

course. Their nuclei and those in the walls of the capillaries are found to
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have undergone proliferation. Granules of hsematoidin may be scattered

upon their exterior, and they may be affected with fatty degeneration or
calcification.

Moreover, other parts of the nervous system, as well as the brain, present

morbid changes. The state of the spinal cord has been especially investi-

gated by Westphal, and he has found that its posterior and lateral columns
are often extensively altered. In the former the appearances are generally

those of grey degeneration, exactly like that which constantly occurs in

locomotor ataxy. I shall presently have to discuss the relations between
the two diseases. In the lateral columns the appearances are rather those

of a chronic myelitis. It is not to be supposed that such changes arise by
the extension downwards of a morbid process which had commenced in the
encephalon, for Westphal could not trace the affection of the posterior

columns above the commencement of the fourth ventricle, nor that of the
lateral columns beyond the lower end of the crura cerebri. They must,
therefore, be regarded as of independent origin. Indeed, it would appear
that even the peripheral nerves fail to retain their normal structure. At
least, the sciatic nerves are said by Dr Lewis (' West Riding Eeports,' vol.

v) to be smaller and softer than natural, and less rounded in form. And
under the microscope he was able to detect atrophy of the nerve tubules,,

with overgrowth of the connective-tissue elements. Again, Bonnet and
Poincare have pointed out that the great sympathetic ganglia, especially in

the cervical region, constantly jDresent morbid changes. The nerve-cells in

them are sclerosed and pigmented ; they may even undergo destruction to a
considerable extent, their place being taken by adipose and connective-tissue

cells. The discoverers of these appearances believe that they constitute the
starting-point of the disease, and that all its phenomena depend upon the
resulting vasomotor disturbances. But such a conclusion seems to me most
unlikely to be correct. I should rather regard the changes in question as

affording a further illustration of the fact that in general paralysis the
nervous structures throughout the body simultaneously undergo degene-
ration.

Diagnosis.—This must be considered from two points of view. In
some cases it is a question between general paralysis and the psychoses ;.

in other cases between it and the various forms of paralysis dependent
upon chronic alcohohsm, brain-wasting, or other diffused changes in the
nervous centres. It is not generally difficult to say whether a patient

is suffering from general paralysis or from mania, even at an early stage.

But mistakes have sometimes been committed, from its being supposed
that the presence of large delusions is characteristic of the former disease.

Thus Dr Blandford mentions the case of a gentleman who wanted to

make a tunnel through the earth to the antipodes, and who thought that
people might live a thousand years if they would bathe in beef tea and beer,

and that he should be able to pay off all the mortgages on his estate by
assembling 10,000 persons in his park, having them photographed, and
selling the photographs at five pounds apiece. But it was clear that he
was not labouring under general paralysis, for he did not stutter, his

memory was perfect, and (above all) he had had a similar attack some
years before. In cases of this kind a correct diagnosis is of the greatest

importance, because the prognosis depends upon it. The opinion was given

that the case was one of mania and that it might pass off ; and the sequel

proved the correctness of this judgment.
The exceptional cases in which general paralysis occurs in persons at

an advanced age may be very difficult to distinguish from those of senile

dementia, unless, indeed, the m-ore characteristic symptoms of the former
disease are well pronounced. The childish nature of the delusions in those
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who are suffering from senile dementia commonly lends aid to the diagnosis
;

that complaint is slower and more uniform in its course ; it is less apt to be

complicated with epileptiform fits, and any apoplectic attacks that may occur

-are much more likely to be followed by permanent hemiplegia.

Chronic alcoholism sometimes gives rise to a chain of symptoms so like

those of the less marked forms of general paralysis that it may be impos-

sible to make a diagnosis between the two diseases until one has watched
the case for a little time. Dr Blandford says that the muscular weakness
does not in alcoholism extend to the muscles of articulation, but this is

inconsistent with the statements of most other authorities.

Lastly, there may be a difficulty in distinguishing general paralysis from
some affections of the spinal cord. There are cases in which an impairment
•of muscular power shows itself some months before any psychical symptoms
develop themselves. It has even been a question whether the disease may
not sometimes run its course without being attended at any time with
impairment of the mental powers. Tliis question is answered in the negative

by alienist physicians ; but one may fairly reply that those observers would
have no chance of seeing such cases, supposing them to occur. It is in the

wards of a general hospital that they must be looked for. But, so far as I
am aware, there is no such case on record, Dr Wilks has published in the
' Gruy's Hospital Iiej)orts ' (xvi, p. 194) at least one instance in which the

patient's mind was unaffected while he was under his care, the paralytic

.symptoms being well marked. But he had only been ill nine or ten months,
and I think that in all probability the mental symptoms afterwards deve-

loped themselves.

There is sometimes a special difficulty in distinguishing general paralysis

in its early stage from locomotor ataxy. Dr Wilks relates that two physi-

cians—one an authority with regard to the former disease, the other with
regard to the latter—had the same case shown to them, and that each of

them pronounced it to be an example of the malady with which he was
the more familiar. The explanation seems to lie in the fact that the two
diseases are not infrequently present in the same individual at the same
time. I have already quoted Westphal's observations as to the occurrence

of grey degenei'ation of the posterior columns of the cord in cases of general

paralysis ; and that writer expressly states that they had presented the
ordinary symptoms of locomotor ataxy. As far back as 1862 Baillarger

|)ublished clinical reports of five cases of a similar kind.

Treatment.—With regard to this there is unfortunately not very
much to be said. I have already stated that in the early stage of the

disease confinement in an asylum is absolutely necessary. It is, indeed, a
question whether it might not sometimes run a more favourable course if

the patient were secluded at an earlier period than is usually the case. His
friends and relations are but too apt to insist on his having amusement, to

take him to the seaside, or even to make him travel about from place to

place ; whereas what his brain really needs is absolute rest. Among medi-
cinal agents Dr Blandford speaks very highly of tincture of digitalis in

doses of nixv to iTl^xxx every four hours. He says that it often soothes

such patients wonderfully and restores them from a state of noisy turbu-

Jence to one of comparative rationality. According to Hitzig the applica-

tion of galvanism to the medulla oblongata is sometimes of marked tem-
porary utility ; he also speaks favourably of iodide of potassium. The
bichloride of mercury has been largely used, but without any good result.

Dr Blandford lays stress upon the importance of withholding stimulants,

such as brandy, while there is excitement ; but he says that opium and
morphia and chloral are often useful both in the early, and still more in

the later stages of the disease. The same writer lays stress on the value of
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tonics wlien the more acute symptoms have passed off, the tincture ferri

perchloridi and the other preparations of iron being particularly serviceable.

Dr Crichton Browne has recently (' Journ. of Mental Science,' 1875)
published two cases in which the extract of Calabar bean in doses of a

quarter to a third of a grain, continued for nine or twelve months, aj)peared

to cure the disease, although it was in an advanced stage.

/3. Other forms of atrophy of the hrain.—I have already remarked that,

in sharp contrast with the definite clinical course of general paralysis, which
disease is chiefly seen in asylums for the insane, there occurs in ordinary

medical practice a precisely similar atrophy of the brain, attended with the

greatest possible variety of symptoms, or even with no symptoms at all.

This affection has been very generally ignored, although Dr Wilks published

some observations in reference to it in the ' Journal of Mental Science ' for

1864. But that it is not very infI'equent is, I think, evident from the fact

that I have before me notes of no less than fifty cases in which it has been
found in the post-mortem room of Guy's Hospital within the last twenty
years ; and that number might be considerably augmented, for in making
my abstracts I selected chiefly the more striking examples.

The wasting of the cerebral substance is characterised, not only by loss

of weight, but also by an obvious shrinking. When the dura mater is tui'ned

aside, after the calvaria has been removed, the surface of the hemispheres
may appear to be covered with a gelatinous substance, which, however, is in

reality merely an accumulation of serous fluid in the meshes of the pia mater,

that runs out as soon as the arachnoid is punctured, leaving the membranes
collapsed and wrinkled. The convolutions are small and rounded, and
they are separated by deep, broad sulci ; the ventricles may be wide ; the

ependyma is often granular ; the choroid plexuses have undergone more or

less of cystic degeneration. The cerebral substance itself is in some cases

firm and natural looking. But in other instances it presents patches of

softening, either thickly scattered throughout the white matter beneath the

convolutions or limited to the basal ganglia. In an old man of seventy-

six, whose body was examined in 1876, the centrum ovale showed smooth-
walled cavities round the vessels, especially in the neighbourhood of the grey

matter, so that it had an appearance like that of G-ruyere cheese—exactly

such as was described by Lockhart Clarke in cases of general paralysis.

When morbid changes of this kind are present the minute arteries are, as a
rule, themselves greatly diseased. Not unfrequently they are so thickened
and even calcified, that their cut ends stick up out of the cut surfg-ce of the

brain as if they were so many little bristles embedded in it. The mem-
branes, too, are often thickened and opaque, especially over the hemi-
spheres ; and the ependyma of the ventricles is granular. It would be
difiicult to deny that these last appearances are indicative of a chronic

inflammatory change, rather than of a mere atrophy ; but they certainly

seem to occur in cases in which there is no other evidence of inflammation.

The causes of atrophy of the brain vary in different cases. Sometimes
it seems to be a senile change, and it may then give rise to no obvious
symptoms ; the old man whose hemispheres resembled Gruyere cheese*

was said to have been perfectly clear in his intellect. In other persons of

advanced years, however, there is a more or less marked failure of both
mind and body. They are eccentric or odd in manner, or even demented.
Of one patient, a woman, aged sixty-eight, who was brought to the hospital
for a fractured thigh, it is noted that she got out of bed, splint and all, and
tried to walk about, with the result that the limb became gangrenous.

* [See remarks on this condition of brain by Drs Savage and W. H. White ('Path.
Tr.,' vol. xxxiv, p. 1, 1883).—Ed.]
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Another a man, aged seventy-four, wlio was taken in for broncMtis, showed

no special cerebral symptoms, except that he persisted m passing his evacu-

tions under him. Others, again have been admitted for injuries due to

attempts at suicide ; a woman had thrown herself out of the window and

fractured her spine; a man had cut his throat. Probably many cases ot

this kind are undistinguishable from those of ordinary insanity, m which

the brain remains perfect, so far as our means of investigation enable us

to determine its state. Nor is the affection confined to old people
;
I have

notes of several cases which occurred in persons between forty and Mty

years of age. Thus in 1867 there died in Guy's a man, aged forty-nine,

who had been an accountant, but who for sometime had been unable to do

his work. His memory had failed him, his speech had become uncertain,

he wrote badly, and he spelt his entries in a cheque-book all wrong.

Afterwards, however, his writing was correct, but he formed his words very

slowly. When speaking he would lose the thread of his discourse, and

would vainly clasp his head with his' hands in search of what he wanted to

say. For two or three days before his death he lay in a doze. At the

autopsy patches of brown discolouration, breaking down in their centres

were found in each corpus striatum ; the cerebral arteries were very rigid

and calcareous ; the kidneys were granular.
.

In some cases of this kind the disease advances to a fatal termination

within a few months of its commencement; its diagnosis from other

organic affections of the brain may then be impossible. There is often a

more or less complete paralysis of some or all of the limbs
;
sometimes

convulsive movements or jactitations are present ; sometimes epileptiform

seizures occur. Headache appears not to be generally a marked symptom
;

but in one patient it was exceedingly severe for the last six years ot his

life, and unintermittent for three months at a time.

Again, cerebral atrophy is often the result of chronic alcoholic poisoning.

A large proportion of those who die of delirium tremens have wasted brams ;

but that disease cannot be described as being merely an effect of the

morbid change in question, since in some cases the bram is found to be

perfectly healthy. ^ ,^^^ •. ;i

Yet another cause of it is 'poisoning ly lead. In 1863 a compositor, aged

thirty-four, died in Guy's who had been admitted for cohcky symptoms,

and who afterwards became almost totally paralysed ;
the convolutions ot

the brain were shrunken, the sulci were deep and contained an excess ot

fluid, the ventricles were unduly large. Chronic plumbism, as is well

known, sometimes gives rise to epileptiform convulsions, which may be

repeated at intervals, and followed by delirium and by a fatal coma, i

believe that in cases of this kind the brain is always found wasted.
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'Tubercular Meningitis—History—Morbid anatomy'—Relation of the

tubercles to the inflammation—Their occasional absence in basal menin-
gitis—JEtiology—Onset—Course—Later stage—Tubercular meningitis in

adults—Diagnosis—Prognosis.

Epidemic Cerebro-spinal Meningitis—History— Morbid anatomy—Sym-
ptoms and course—Etiology—Diagnosis.

Acute non-tubercular Meningitis—Anatomy—Varied causes—Symptoms—Diagnosis—Prognosis.

Treatment of meningitis generally.

-Adhesive thrombosis of cerebral sinuses.
"*

Heematoma of dura mater.

Among the most frequent and the most fatal of all cerebral diseases are

those which depend on inflammation of the membranes of the brain. Their

study has been greatly simplified of late years. Until recently, it was usual
to describe separately an " acute inflammation of the dura mater," an
"arachnitis," and a "meningitis" seated in the pia mater. It is true that

various diseases of the bones of the skull—such as, for instance, caries of

the temporal—may give rise to ulceration or sloughing of the corresponding

part of the dura mater. But that local affection requires no special notice

;

it is only preliminary to the development of a diffused inflammation of the

other membranes or of an abscess within the brain itself ; and upon these

conditions all the clinical and pathological interest of the case is centred.

Again, there is not, so far as I am aware, any disease that can be said to

be strictly an "arachnitis." Pus or purulent lymph is sometimes found in

large quantity within the cavity which lies immediately internal to the dura
mater ; and I shall have to describe its presence or absence in that space

as constitutiag one of the distinctions between two different forms of menin-
gitis. But the limitation of suppuration to a supposed serous sac, without

implication of the pia mater, is not, I believe, known even to the surgeon,

as a result of any kind of injury to the skull ; and certainly the physician

never meets with such an affection. If the arachnoid were perfectly ana-

logous with the pleura or the peritoneum, we should doubtless expect it to

be liable to inflammatory processes attended with the exudation of lymph
and serum, and resembling those that occur so commonly in the other great

serous cavities. But the modern anatomical doctrine is that no such

analogy exists ; the " parietal layer " is now regarded as merely the epithelial

lining of the dura mater; and the "visceral layer" as nothing but an
outermost condensed stratum of the pia mater. The subdural space—as

the supposed arachnoid cavity is now called—is believed to be continued

outwards along the optic nerve, just like that which is termed the sub-

arachnoid or " subpial " space. Formerly it was of course supposed to be
cut off by a reflexion of the arachnoid membrane.

Thus, the diseases now to be described are, all of them, forms of

meningitis. They all are seated mainly in the loose tissue of the pia mater,
over which they diffuse themselves more or less widely ; but they differ much
in their intensity, and still more in their causes. One of them is attended
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with the development of tuhercles; another occurs epidemically, and ought
in strictness to be placed with the fevers rather than with local lesions of

the brain ; a third is made up of a group of affections themselves referable

to a variety of conditions. The most common of them, at least in this

country, is "tubercular meningitis;" it is, indeed, absolutely the most
frequent of all organic diseases of the nervous centres. I shall therefore

describe it first ; and afterwards I shall take up, in succession, the " epidemic
"

and that which may be termed the " simple " form.

1. Tttbebcitlab Meningitis.—It is a curious circumstance that although
this disease has been known for more than a century, its real pathology has
been recognised only during the last fifty years. The earliest detailed

account of its symptoms was published in 1768 by Dr Robert Whytt (a

man of great eminence in his day in Edinburgh) under the name of dropsy
of the brain ; and in the early part of the present century it became
generally known as "acute hydrocephalus"—a designation which was-

retained by Sir Thomas Watson as recently as 1867 as being " so estab-

lished, both among medical men and with the public, that he could not
venture to p:?opose any change." He was, however, well aware of the fact,..

first pointed out by Papavoine in 1830, that the essential morbid change is

in reality the presence of tubercles in the membranes, the fluid within the
ventricles being quite of subordinate importance. And as inflammatory
products also are generally found in large quantity, the name of tubercular

meningitis, originally suggested by Bricheteau, is obviously a very appro--

priate one, and has now met with universal acceptance.

Morbid anatomy.—The appearances found after death vary considerably

in different cases, and in different parts of the brain. As a rule, the most,
marked lesions are found at the base. The diamond-shaped space bounded
by the optic tracts and the crura cerebri is perhaps filled Avith gelatinous or

puriform lymph, and a similar material envelops the great arteries arising

from the circle of Willis and their branches. The inflammatory process may
extend along the Sylvian fissures until it occupies a great part of the convex
surface of the hemisphere. G-enerally, however, the membranes covering-

the convolutions show no obvious changes ; their surface may be dry and^

the sulci reduced in size ; but these are merely effects of pressure. A.
large quantity of lymph is often spread out over the pons and medulla
oblongata, and it may be traceable in the subarachnoid space as far as the-

lower end of the spinal cord. Almost invariably there is a yellowish nodule
upon the upper surface of the cerebellum, close to the opening of the

veins of Galen; and sometimes the velum interpositum and even the

choroid plexuses are infiltrated and thickened. The fluid within the

ventricles is increased in quantity and is generally rather turbid. Its

specific gravity may be raised to 1010; it yields a more or less distinct

coagulum on boiling, and exhibits leucocytes under the microscope. The
ependyma is often granular. The adjacent parts of the brain are usually

much softened. The fornix and the septum lucidum may be almost dif&uent,.

and even the great basal ganglia may have their consistence so much reduced

that they fall into a shapeless pulp as soon as their removal from the skuL
deprives them of the support of surrounding structures.

These changes, however, are common to other forms of meningitis as well

as that now under consideration. What is special to the latter is the-

presence of more or less numerous tubercles. If there are but few of them
they are most easily recognised in the Sylvian fissures or in the folds of pia

mater dipping into sulci ; they then appear as minute grey dots, adherent
to the smaller arteries or to delicate filaments of connective tissue. When
they are abundant they may become fused together so as to ensheath an-
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artery in a granular mass. Some are generally found caseating, and their

opaque yellowish colour enables them to be more easily recognised. Cheesy
aggregations of considerable size may be found embedded in puriform
lymph. If the tubercles are present in very large numbers they may be
seen thickly scattered as milk-white spots beneath the visceral arachnoid,

-especially on the under surfaces of the cerebral lobes. They may also be
developed in the form of very minute transparent granules upon the inner

aspect of the dura mater lining the fossse of the base of the skull; and
(according to Huguenin) between the two layers of that membrane, close to

small twigs of the middle meningeal artery. In the vertebral canal they

are found both on the smooth side of the spinal dura mater and in the

arachnoid space. Within the ventricles I believe that they occur only in

the choroid plexuses. They sometimes grow from the summits of the pro-

cesses of the pia mater that pass down between the convolutions, appearing
as whitish-yellow streaks along the small arterial branches within the

cineritious substance of the cortex. Dr Gee mentions a case in which the

capillary vessels throughout the whole of one hemisphere were everywhere
studded with miliary tubercles, which remained after the softened cerebral

•substance had been all washed away.
In one instance I found the right hemisphere affected on its convexity

with a meningitis which appeared to be clearly associated with the presence of

tubercles, but the left side of the brain and its base seemed to be entirely

free. Huguenin describes two similar cases, in each of which the affection

was limited to the territory of one of the Sylvian arteries.

The histological characters of meningeal tubercles have already been
given at p. 67 ; and in discussing the theory of acute tuberculosis I have
advanced the reasons which lead me to think that the disease is not the

result of any infective process, nor due to the absorption of matter from
caseous foci, as is believed by so many modern pathologists. I have also

remarked that even if one leaves out of consideration the scrofulous glands
and similar affections, to which those observers attach so much importance,

one still finds that tubercular meningitis scarcely ever occurs as an inde-

pendent malady. In almost every instance it is either secondary to some
chronic tubercular disease, for which the patient is already under treatment
or else it is (as Dr Gree says) "merely a fragment" of a general acute

tuberculosis. Not rarely, it is both consecutive to another chronic lesion

and associated with the simultaneous development of recent tubercles

throughout the body generally.

I have analysed one hundred and twenty-four cases of tubercular menin-
gitis that have occurred in succession at Gruy's Hospital since 1856. Of
these sixty-five were in persons under the age of twenty ; fifty-nine in

persons between the ages of twenty-one and sixty. Among the former
there were thirteen in which the cerebral affection was secondary to hip-

Joint disease or spinal disease, or some other malady capable of chnical

recognition ; among the latter there were twenty-eight such cases, mostly
of pulmonary phthisis. In eighty-six of the one hundred and twenty-
ioxiY cases there were miliary tubercles in the viscera or in the serous

membranes, sometimes, indeed, in very small numbers, but often in such
abundance that the lungs or other organs were said to be " stuffed " with
them. On the other hand, there are a good many instances in which the
brain alone was examined, or in which the state of other parts is not men-
tioned. In only nine or ten of the whole number is it distinctly stated that
recent tubercles were present in the pia mater and nowhere else.

Another question—-which is of more importance in reference to tuber-
cular meningitis than to any other form of acute tuberculosis—concerns
the relation of the tubercles to the lymph and other products of common
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inflammation tliat are so constantly found associated witli them. The-
opinion expressed by Huguenin (in Ziemssen's * Cyclopaedia ') is that tha
miliary granulations are first developed, and that the pia mater tolerates

their presence for a time, but that they afterwards excite a process of

reaction which passes on into inflammation. I believe that Eilliet was
the first to propound this doctrine, and he went so far as to say that the
so-called prodromata of the disease were efifects of the actual " deposition "

of the tubercular material. But as Wilks and Moxon have pointed out
if such a view were correct, one ought sometimes to discover meningeal
tubercles in small quantities, unmixed with inflammatory products, in those

cases in which acute tuberculosis destroys life by invading the lungs or

other organs'; and| to find -it unattended with the characteristic cerebral

symptoms. In this, they say, they have always failed, although they
carefully examined the membranes in many cases. Moreover, inflammatory
changes are always present where miliary tubercles are found in large

numbers in the lungs; but it is certain that the development of the-

tubercles themselves is in such cases the direct cause of the patient's

illness and death. On the other hand, one sometimes finds tubercles in the

pia mater unattended with the exudation of lymph or pus ia any appreciable

amount. But I believe that in such cases symptoms resembling those of

tubercular meningitis have always been observed during life.

I have met with two instances of this kind. One occurred in a woman,
aged thirty-two,, who was admitted under the obstetric physician for

ulceration of the os uteri and for an abdominal tumour that turned out to

be the omentum indurated by tuberculous matter. She was attacked by
hemiplegia, coma, ptosis, and delirium, and died in seven days. In making
the autopsy, I found that the brain and its membranes looked healthy,

except for the presence of a single minute granule on a fold dipping into

one of the sulci, and for that of a little filmy material round one Sylvian

artery which was absent on the opposite side. So slight was this change,

that if it had been observable on both sides I should certainly have passed

it by as unworthy of further investigation. But the microscope showed
that even the apparently healthy artery which I had set apart for the sake

of comparison had a distinct growth of tubercle about it; and the one

little white grain in the pia mater was actually caseating in the centre, its

periphery being made up of lymphoid tissue. The case shows that by
minute investigation it is sometimes possible to trace the cause of fatal

cerebral symptoms to a lesion that might readity be overlooked.

The other instance is that of a man, aged fifty, who became suddenly
unconscious on May 2nd, 1876, and was brought to the hospital in a state

of coma, with stertor and right hemiplegia. He afterwards partially

recovered, and on May 6th he was sensible enough to answer questions that

were put to him ; but in the following night he was attacked with another

fit, of which he died in twelve hours. I found tubercles thickly scattered

about the Sylvian arteries and in the adjacent parts of the pia mater, but
without any lymph being present; both lungs contained many grey clusters.

In that case, indeed, it is probable that the tubercles had been formed more
slowly than usual, for it was stated that a fit had occurred as far back as

twenty-two days before the man's death, and that afterwards he was always

drowsy and stupid. It ought, perhaps, to be added that he was a gouty
subject, and had Bright's disease of the kidneys, so that one was obliged to

take into consideration the question of uraemia; but I came to the con-

clusion that the meningeal tubercles were the cause of his convulsive seizures,

believing that tubercles are never found in the subarachnoid tissues with-

out having given rise to some cerebral symptoms.
About a year later this very point was raised in a trial for murder^
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Harriet Stauntou, the wife of one of the prisoners, had died in a state

of neglect and emaciation, which led to suspicions that she had been
starved or poisoned. The medical men who made the post-mortem
examination expressed it as their opinion that death had been due to depri-

vation of food, and yet stated that they had discovered in the membranes of

the brain bodies which they believed to be tubercles, but to which they
attached no importance. What were the exact appearances is uncertain,

for one report speaks of " small patches of rough, millet-seed like deposit in

the meshes of the pia mater," and another of " a small, recent patch of

tubercular deposit upon the arachnoid membrane on the upper part of one
hemisphere, about the size of a fourpenny piece." The husband and three

other persons were convicted of murder. But before the time fixed for

their execution the leading pathologists of London addressed a memorial to

the Home Secretary and the lives of the prisoners were spared. If there

really were tubercles in the meninges, their presence ought certainly to have
been regarded as an indication that the immediate cause of the woman's
death was disease. But it is to be observed that a similar conclusion would
not necessarily be tenable if applied to a small " solitary " tubercle growing
in the brain-substance even though it should be adherent to the under
surface of the pia mater. I have already, at p. 624, mentioned that such
tubercles are sometimes, though very rarely, found in the bodies of those

who have had no cerebral symptoms, but have died of some other disease.

The reader may perhaps be disposed to doubt whether tubercles that are

only discovered by the aid of the microscope really possess the importance
attributed to them in the last paragraph ; but, just as in a case of concus-

sion of the brain the presence of obvious ecchymoses of one or two convolu-

tions (which cannot be regarded as themselves the cause of the fatal sym-
ptoms) is nevertheless of the highest significance as showing that the injury

was sufficiently severe to have produced extensive though invisible damage
to the texture of the organ, so it would seem that the development of even
the smallest tubercles in the pia mater is attended with changes in the
cerebral tissues that are incompatible with the maintenance of life, although
our knowledge of those changes themselves is as yet very imperfect. Eind-
tieisch speaks of the superficial layer of the cortex—patches of which often

remain sticking to the pia mater when it is stripped off—as infiltrated with
leucocytes, and Huguenin says that inflammatory products may even be
found in the white substance of the hemisphere. Indeed, some one part of

the brain is now and then found in a state of well-marked yellow or red
softening. I have notes of five instances of this that have occurred at

Guy's Hospital, and others are mentioned by Kindfleisch and Huguenin.
Sometimes the softened part has been the island of Eeil on one side, some-
times the temporo-sphenoidal lobe, or the front of a lateral half of the
brain. In one case, examined by Dr Groodhart, no granule-masses could be
detected in the softened parts, but " the tissue was very fatty and granular,

and the nerve-fibres seemed to have undergone destruction, scarcely any of

them being visible." The " white softening" of the central parts described

at p. 580 appears likewise to be attended with a mere disintegration of the
neuroglial elements and of the nerve-fibres, no exudation cells being discover-

able. I may take this opportunity of remarking that in some cases no
ventricular effusion occurs, and that the fornix and septum lucidum then
retain their normal consistence. Certain pathologists have therefore sup-
posed that white softening is a mere result of post-mortem maceration of

the cerebral substance, but such an opinion is untenable.

Basal meningitis without tubercles.—In cases in which the symptoms and
course have been altogether like those of tubercular meningitis, the mem-
branes at the base of the brain and in the Sylvian fissures are sometimes
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found after death with well-marked signs of inflammation, but no evident
tubercles. Six or seven cases of this kind ai*e to be found ia the records
of Guj's Hospital, but in all of them, with one exception, the lungs
(and often other viscera as well) contained miliary tubercles ; in the
one exceptional instance the bronchial glands were caseous. A sufficiently

careful microscopical examination might perhaps have cleared up the diffi-

Gultj, but even without this the changes in other parts seem to me to be
conclusive as to the real nature of the disease. Such cases are exactly
analogous with those of the so-called " pneumonic phthisis," in which
characteristic tubercular lesions are present in the larynx, in the intestine,

or elsewhere.

There is, however, a form of acute basal meningitis in which neither
tubercles nor scrofulous changes of any kind are to be found in any part
of the body. This disease is described by Huguenin as " leptomeningitis

infantimiy He relates as a typical case that of a female child, aged eleven
months, who died in the foui-th day of an attack of measles, attended
with convulsions and other cerebral symptoms. Flattening of the convolu-
tions, injection of the choroid plexuses, distension of the ventricles and
softening of the central parts were the only obvious morbid appearances,
and I must confess that these would not have deterred me from attributing
the affection of the brain to the measles, but the microscope showed that
leucocytes were present everywhere in the pia mater, especially at the base,

though not in such numbers as to render the membrane cloudy or opaque.
Astriking instance occurred at Guy's Hospital in 1859,when I was clinical

clerk to the late Dr Barlow. A boy, aged nine and a haK years, died after

an illness of twelve days' duration, which began with intense headache and
ran its course with convulsions, grinding of the teeth, strabismus, and coma.
That the disease was tubercular meningitis was doubted by no one who saw
the child, and when the skull was oj^ened the brain looked flattened, as if

by effusion; but, except that its tissue was soft and that there seemed to be
a slight increase of the fluid in the ventricles, no morbid changes were dis-

covered. There were no tubercles in other organs. The real pathology of

such cases appears to me to be still doubtful, but they make it necessary
that one should always be cautious in asserting positively that a patient is

suffering from tubercular meningitis, and perhaps they should especially

deter one from giving an absolutely unfavourable prognosis.

Etiology.—The causes of tubercular meningitis are those of scrofulous

affections in general. Impure air, want of exercise, scanty food, are among
the chief of them. An inherited predisposition is an important factor in its

aetiology ; it often attacks in succession several children of the same parents

at about the same ages. When this is the case one is apt to suppose that

there must be a special morbid susceptibility of the nervous centres, but it is

to be borne in mind that, although clinically the cerebral symptoms mask all

others, yet the disease is almost always a general tuberculosis. This fact

also seems to render it very doubtful whether emotional excitement, over-

study, mental shocks, alcoholic intoxication, or blows upon the head can
be capable of giving rise to the disease ; at least it would seem that they can
tnly act indirectly by lowering the general health, and not directly by dis-

turbing the functions of the brain. Huguenin alludes to two cases in which
intense emotional de]Dressiou was followed by tubercular meningitis ; in one
there was an interval of fourteen days before the complaint set in. The
patient had before enjoyed tolerably good health, but at the post-mortem,

examination it was found that there was latent j)ulmonary phthisis of old
date, and that the lungs also contained 'miliary tubercles. Several years
ago a little boy who was in one of the surgical wards at Gruy's Hospital
suffering under disease of the hip-joint was placed under chloroform ; soon
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afterwards lie was seized with sickness, which caused no alarm, but next day-

he was very ill, and he at length became comatose and died at the end of a

fortnight ; tubercular meningitis was found to be the cause of death. This

was no doubt an accidental coincidence, and so was another case, that of a

policeman, who attributed his illness to over-fatigue in attending a review

in Hyde Park in June, 1860, but who afterwards admitted that he had
previously been complaining of pain in the head. Three children have died

in Gruy's Hospital in whom the exciting cause of the disease has been

supposed to be a blow or fall upon the head from one to three months
before. Thus, unless I am wrong in rejecting the doctrine which would
refer tubercular meningitis to infection of the blood by absorption of

caseous matters, I can only conclude that we are as yet ignorant of its

having any special exciting cause.

Sex and age.-—It is a curious fact that the disease is much more
frequent in males than in females. At Guy's Hospital the proportion

has been as eighty to thirty-seven, and it does not seem to have varied

very much at different periods of life, although Huguenin says that below
fifteen years of age the preponderance of males is much more marked
than in adults. The relative frequency with which persons of different

ages are attacked is not yet accurately known. There are no hospitals to

which children and adults are brought in numbers corresponding with their

ratios to the population as a whole, and until post-mortem examinations

become universal the Registrar-General's ' Reports ' will fail to do justice to

the liability of grown-up persons to tubercular meningitis. It is stated by
.all writers to be much less common in infants under two years than in older

-children, but Guersant met with one case in an infant only six weeks old.

Three cases have occurred since 1854 at Guy's Hospital in infants aged six

months, ten months, and one year respectively. Of ages between two and
four years there have been fourteen cases ; between five and seven and a half,

nine cases ; between eight and ten, twelve cases ; between eleven and fifteen,

eleven cases ; between sixteen and twenty, sixteen cases ; altogether sixty-

five cases in persons under twenty. Between twenty-one and thirty there

have been thirty-one cases ; between thirty-one and forty, fourteen cases

;

between forty-one and fifty, eleven cases ; between fifty-one and fifty-six,

-three cases ; altogether fifty -nine cases in persons above twenty years of age.

Clinical course.—The symptoms of tubercular meningitis are not essen-

tially difterent in patients at different ages, but as the best writers have

based their descriptions mainly upon observations of cases occurring at an
early period of life, and as such cases present certain minor clinical pecu-

liarities, I will first limit my remarks to the disease as it is seen in children.

Afterwards I shall point out what features undergo modifications in adults.

In the first place, before any definite indications of cerebral mischief

develop themselves, a general failure of health is often observed, which

may last for several weeks or even for two or three months. The symptoms
which are manifested during this period are termed "premonitory" or

"prodromal." In the well-known work of Eilliet and Barthez on the

diseases of children, an admirable sketch of them is given, which has afforded

materials for all subsequent writers. Probably they may be due to two

-different causes, sometimes to a scanty early formation of tubercles in the

lungs or other organs, which is afterwards followed by a more abundant
crop, so that at the autopsy a few of them are found caseating while the

rest are still grey ; sometimes to the slow progress of a chronic scrofulous

affection of the mesenteric or bronchial glands. Foremost among' them is

emaciation; the limbs waste and lose their roundness, the ribs and the

bony processes stick out beneath the skin, the muscles feel soft, the skin is

lax and flabby. The cheeks often retain their plumpness of outline, so that
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the loss of jQesh is first observed by the nurse who dresses and undresses
the child ; but the face becomes pale, the eyes are dull, and there is a want
of animation in the countenance. The appetite is dimraished or capricious

;

there is no thirst. The bowels are disordered, being generally constipated,

but with intervals of diarrhoea ; the evacuations may be pale and offensive.

The disposition and the temper often become changed. The child is dull,

apathetic, and slow in its movements ; it is easily fatigued by lessons, and
quickly tired of toys. It may be fretful and peevish, or it may exhibit a
morbid tenderness and affection, breaking off in the midst of a game to

throw itself into the mother's arms, and bursting into tears if she should
check the unexpected display of emotion. Headache is sometimes present,

but more frequently the complaint is rather of being sleepy and tired and
wanting to lie down. At night it is restless, lying with the eyes half
closed, rousing at the slightest noise, and being unable to sleep with a candle
in the room ; or it may grind its teeth,, and start or cry out with alarm at
its dreams. Whether fever is commonly present is doubtful. Dr Gee
speaks of feverishness in the evening, but he adds that he knows of no
thermometric observations, and that the most careful mother often fails to
observe any heat of skin until the period of prodromata has passed. He
suggests that the presence of a remittent elevation of temperature may
perhaps serve to indicate that the formation of tubercles has actually com-
menced, and that the child is not merely in a state of depressed health
such as might be antecedent to their development ; but the difficulty seems
to me to be that trifling disorders of the stomach and bowels so easily

excite feverishness in children.

I have already implied that premonitory symptoms do not always occur,

but Dr Gee says that among twenty-six cases collected by him there were
only two in which they were not noticed. Their duration is very variable,

sometimes not more than a fortnight but generally longer, and now and
then even as much as four or six months. They may subside, and the
child's health appear to improve, before the disease breaks out in a charac-

teristic form. What is peculiar to the actual "invasion" of tubercular

meningitis is that its further course is limited. In marked contrast to the
uncertain length of the prodromata, I believe that life is never prolonged
much beyond twenty-one days from the occurrence of the earliest invasion-

symptom. The only apparent exception to this rule that I know of is in

cases in which one or more " solitary " tubercles (of the kind described at

p. 519) had been developing themselves in the brain before the commence-
ment of the meningeal affection.

The symptom that first excites serious alarm is most often the occurrence

of repeated vomiting. Sometimes the child is sick only when it takes food,

sometimes it brings up bilious matters even though it may have swallowed
nothing. The sickness generally lasts for two or three days only, but it

may go on for a week. If it once ceases for twenty-four hours it seldom
returns. In some cases there is no vomiting for the first day or twoj; now and
then it is altogether absent. The symptom which then most frequently ushers
in the disease is a convulsive seizure, more or less completely epileptiform

in character. In one instance mentioned by Dr Gee there was general
rigidity which recurred several times ; in another the attack took the form
of temporary unconsciousness. In a single one of his cases (twenty-five

in number) the invasion was marked neither by vomiting nor by convulsions,

but by a rather sudden increase of the headache, drowsiness, and wasting
which had existed during the premonitory stage.

Severe pain in the head is now almost invariably present ; the child
keeps its hands pressed against the forehead, or may go on rubbing the
scalp, first in one place, then in another. From time to time, when exacer-
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bations occur, he perhaps calls out " Oh, my head !" Trousseau lays stress.

on a peculiar inarticulate " hydrocephalic cry," which is sometimes heard

from the very beginning of the disease, sometimes only towards the end

;

he describes it as a single, sharp, loud sound, like that of a person exposed

to some sudden danger ; it may be repeated every hour, or every five

minutes, for several days together. Eilliet, on the other hand, declares that

this symptom is neither frequent nor special to meningitis, and Dr G-ee

agrees with him. For several days there may be no marked impairment of

the intelligence ; the child perhaps continues to take part in rational conver-

sation, but his answers may be rather slow and his memory and power of

perception somewhat impaired. He is apt to lie in a drowsy state,

half asleep, with his eyes staring vacantly, and then he may go on
talking senselessly to himself, or repeating some particular phrase over

and over again, or singing, whistling, shouting. The pupils are often

sluggish, and very commonly one of them is larger than the other. A
tendency to squint is another early symptom of very frequent occurrence.

Trousseau relates one case in which there was a tra,nsient unilateral hemi-
opia; the child was sitting near a window when it called out, " Oh mamma
look at that little boy, he has only half a blouse and half a face !"

Such are, as a rule, the symptoms of tubercular meningitis for perhaps
eight days after its invasion. During this period—which is sometimes
not very aptly called the " stage of brain irritati6n "—there is more or less

fever, the evening temperature rising perhaps to 102° or 103°, while in the

mornings it may be 101°, or 100°, or even not above normal. The pulse

may be a little quickened, or natural, or slower than natural ; sometimes it

is irregular, being easily made moi'e rapid by the slightest excitement, or

even becoming so without any obvious cause. The frequency of the

respirations is generally but little altered. Constipation of the bowels is

almost always present. Tho tongue may be furred, but it is sometimes

almost clean.

When about eight days have passed, the condition of the little patient

undergoes a change, which now and then appears to be almost sudden, but
m.ore often takes place gradually ; and its most striking feature is a loss of

consciousness ; and the period which follows has been called the " stage of

pressure." The child now ceases to take notice of anything that goes on in

the room. It commonly lies on one side, curled up with the knees drawn
close to the abdomen, and the hands folded over the genital organs. Some-
times the head is drawn backwards and the muscles of the nape of the

neck may then be felt to be hard and rigid. It may keep grinding its teeth

every few minutes, making a noise which has a most disagreeable jarring^

effect upon one's ears. The pupils now become dilated and insensible.

One or more of the cranial nerves may be paralysed ; the third, for instance,

so that the eyelid drops ; or more rarely the facial nerve. There may be
loss of power in the limbs. Tickling the soles of the feet may cause only

one leg to be drawn up, the other remaining extended. The evacuations

are often passed into the bed without the patient's knowledge.
The order in which the various symptoms make their appearance is

uncertain ; some of them may commence during the earlier period of the

disease, before coma sets in. This is particularly the case with certain

changes in the patient's aspect which have now to be mentioned. One i&

the presence of a frown upon the brows, and deep lines often seem to be

drawn around the nose and mouth. There is generally flushing of one cheek,

sometimes of both of them; or the whole of the face may be suffused

with blood. If the countenance is pale, it may perhaps become reddened
when the child is disturbed, or when anything is given to it to drink. So,,

also, any part of the body which has been pressed upon shows a marked
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injection of its capillary blood-vessels. A particular instance of this was
anade into a leading symptom of tubercular meningitis by Trousseau, under
tlie name of tbe tache cerebrale. He pointed out that if one draws one's

-finger-nail gently over the patient's thigh, or abdomen, or face, a bright red

line is produced, and that this differs from the effect of an equally slight

..scratch in a healthy person, by appearing earlier (within thirty seconds), by
lasting longer (eight, ten, or fifteen minutes), and by being broader and of

.a deeper colour. With regard to the diagnostic value of this sign, I shall

have some remarks to make further on.

The ophthalmoscope may show ischseraia of the optic discs, or descending
neuro-i'etinitis, or both in succession. Dr Allbutt found some affection of

.the retina in twenty-nine out of thirty-eight cases examined by him.
Another symptom which may be observed in most cases at this period is

retraction of the abdominal walls. Vomiting is generally absent, and the
bowels may still remain obstinately constipated ; but for some unknown
reason the intestines no longer contain the usual quantity of gas ; and the
belly therefore becomes deeply hollowed, or (to use a common expression)
" boat-shaped," the rib cartilages, the iliac crests, and the pubic symphysis
appearing unduly prominent. The tongue may now be red and dry, but it

-often still remains moist. The temperature seldom rises above 101°; Dr
O-ee remarks that it may for days together remain at between 96° and 98°.

Thus, if the case is advanced when the child is first brought to one, the

disease may appear altogether non-febrile. The pulse during this period is

generally infrequent, 60 or even 60 per minute ; the number of its beats

may each day be less than before ; it is still apt to be irregular and unequal
in force. A similar irregularity and inequality of the respiratory move-
ments are very commonly present ; the child perhaps breathes rapidly three

or four times in succession, and then the chest may remain motionless for

some little time. Trousseau laid great stress on this symptom, and has
recorded a case in which the breath was held for as long as fifty-seven

seconds. Typical " Cheyne-Stokes respiration" is sometimes observed.

The " stage of pressure " may continue with but little alteration until it

terminates in the patient's death; this being perhaps immediately preceded
by a convulsive seizure. But in certain cases the symptoms during the last

twenty-four or forty-eight hours are to some extent peculiar. One remark-
able change is that there may be a brief return of consciousness for a short

time before the end. I once saw a striking instance of this myself. Dr
West relates how a girl, aged seven, who had been in a state of stupor for

six days, and profoundly comatose for two days, became conscious, swallowed
some drink, spoke sensibly, and said she knew her father ; in the course of

an hour and a haK, however, she became worse again, and a little later she
•died. The pulse often becomes rapid during the last two or three days

;

-and as Dr Gee points out, the temperature may steadily rise until it is

above 107°. But in some cases the beats of the heart remain infrequent up
to the time of death ; and the temperature even in the rectum may fall,

until it is very low indeed. In one case, three days before the fatal termi-

nation, the thermometer registered 9 7 '8° and 96°
; next day the highest

temperature was 96'2°, the lowest 93° ; the day after they were 82'8° and
82-1° respectively ; and on the day of death 80"5° and 79'4°. In other cases

the face and limbs are livid and cold, and covered with a clammy sweat,

while the thermometer shows that fever is still present. Towards the last a
peculiar foetid earthy smell is often perceptible, which I do not remember
to have noticed in any other disease. I am surprised to find that Eilliet

ixud Barthez, after alluding to Whytt having mentioned this symptom, go
•on to say that they have not themselves i-ecognised it.

Ttobercular meningitis in adults.—The onset is comparatively seldom
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preceded by marked prodromal symi^toms in older persons. As I have
already observed, it is often secondary to phthisis, and, when this is the

case, the pulmonary affection is of course rightly regarded as the cause of

any general failure of health that may have been noticed. Then, again, few
grown-up persons are watched as carefully as children are by their parents

and nurses ; and in adult life a loss of flesh may be due to so many other
conditions that tubercular meningitis is very unlikely to be thought of until

its symptoms are actually developed. But apart from all these considera-

tions, I must state it as my impression that most of the patients whom I

have seen have been fairly well-nourished at the time of death. I have no
recollection of having ever observed a very marked degree of wasting, unless

when it was obviously referable to some co-existing visceral disease ; and in

the case of Harriet Staunton, already referred to at p. 582, I should have
been reluctant to regard the extreme emaciation, which must have been
going on for several weeks, as dependent upon the presence of meningeal
tubercles. The actual invasion is, I believe, far less often ushered in

suddenly by vomiting in adults than in children. Dr Gi-ee, indeed, speaks
of vomiting as an early symptom, occurring in almost every instance ; but
neither of the last two patients whom I saw in consultation had any sick-

ness, at least up to a time when other characteristic symptoms had deve-
loped themselves, so that the nature of the disease could hardly be
misunderstood. What particularly impressed the fact on my mind was
that in each case the medical man in attendance had been mainly led to a
diagnosis of enteric fever by finding that the stomach did not reject its con-
tents. Again, I do not find that in a grown-up person an epileptiform

seizure is of frequent occurrence as a mere invasion-symptom, followed

by the slow development of the disease in regular stages. In adults
the disease seems generally to begin very gradually and insidiously. On
the other hand, we have had at G-uy's Hospital more than one case in which
the sudden occurrence of convulsions has been the precursor of a fatal

termination within a day or two, and in which an autopsy has shown that

the disease was tubercular meningitis. It is not at all uncommon for death
to take place after an illness of twenty-four or forty-eight hours only. In
1868 a man, aged thirty-two, a patient of Dr Wilks, died within two days
of having been about his business, which was that of a draper; on
admission he was so restless that he had to be held down in bed, but he
quickly became comatose. In one instance there was violent delirium as

late as two days before death.

In some cases of tubercular meningitis, in adults, the first symptom is a
well-marked local paralysis ; I do not know that the same thing ever occurs

in children. In 1871 a woman, discharged from a surgical ward because
she had advanced phthisis, came the same morning to the taking-in room to

seek readmission as a medical patient. No symptoms of cerebral disease had
been observed, but I found that she had paralysis of the left facial nerve, an
affection which must have developed itself within a few hours. I therefore

took her into the Clinical Ward ; she seemed rather stupid, but was intelli-

gent enough to be able to tell us that she could not hear the ticking of a
watch until it was placed in contact with the left ear, whereas on the right

side her hearing was perfect. However, she quickly became drowsy, and
then comatose and unable to swallow ; and at the end of six days she died.

At the autopsy I failed to discover any special affection of the facial nerve,

either in the petrous bone, or elsewhere. So far as I know, Huguenin is the
only observer who has attempted to trace the affections of special cranial

nerves occurring in tubercular meningitis to definite local changes. In one
instance, in which the face was paralysed, he found the portio dura thinned,
of a yellow colour, and covered with a large quantity of pus; cellular



590 PARALYSIS IN ADULT MENINGITIS

elements were present in numbers in the nerve-sheath, but the fibres

apj)eared to be intact. In another similar case, however, no change could

be found in the nerve. In one instance, in which there had been convergent

strabismus, the abducens was greatly diseased, diffuse suppuration having

occurred between its fibres. Similar appearances were twice discovered in

the third nerve, when the muscles supplied by it had been paralysed during

life ; but in some other cases, in which the same symptoms had been incom-

pletely developed, the nerve seemed to be normal.

Lastly, tubercular meningitis may have hemiplegia for its earliest, and
even for its principal, symptom. Three instances of this have been
observed at Gruy's Hospital within the last few years. One patient was a
man, aged thirty-three, who was admitted on account of an abdominal tumour
which proved afterwards to be a tuberculous omentam. Some days before

his death he was attacted with loss of power in the left arm and leg ; he
was sensible to the last. In the other two cases the right limbs were
affected, and, as the superficial seat of the lesion might have led one to

anticipate, the paralysis was accompanied by well-marked aphasia. One
patient was a woman, aged twenty-six, who came under Dr Wilks's care in

1867 ; I well remember that, until the real nature of the affection was
revealed at the autopsy, there was not the slightest suspicion of its being

due to any cause other than some disease of the Sylvian artery. The other,

also a woman, aged forty-one, had been attending as an out-patient for

phthisis, when she was seized with right hemiplegia and loss of speech

;

afterwards she became semi-delirious and her paralysis changed sides. In
none of these three cases was any well-marked change found in Broca's

convolution or in the adjacent parts of the brain ; but in a boy, aged nine,

in whom right hemiplegia and aphasia were combined with the more
ordinary symptoms of tubercular meningitis, there is said to have been red

softening of the left third frontal, and of the inner ends of the two left

ascending (or central) gyri. Huguenin relates three instances in which
paralysis of the right limbs and loss of speech were the chief symptoms

;

in two of them many tubercles were present in the left Sylvian fissure,

but none in the opposite one, and in the third case the pia mater in the left

fissure was more thickened than anywhere else. In one of the cases in

which thei-e was red softening of the left island of Reil and of Broca's

convolution, the first symptom after headache was speechlessness, but this

lasted only about seven minutes, and for two days afterwards the patient (a

man, aged fifty) was able to go to business as usual. One can only suppose

that the loss of speech was due to functional disturbance of the brain ; or,

in other words, that it was a neurosis, and analogous to that which has

been observed in other cases, referred to at p. 500,

Huguenin raises the not very important question whether it is generally

possible from the symptoms to determine the presence of ventricular effu-

sion, or the extent to which tubercles are developed on the convexity of the

brain and at the base respectively. His statements and the observations

which have been made at G-uy's Hospital seem to show that when there are

no inflammatory changes in addition to the tubercles there is apt to be no
persistent coma. Violent delirium is sometimes associated with the presence

of very numerous tubercles between the convolutions of the upper surface

of the brain. Choked discs are probably an indication of a general increase

of pressure within the cranial cavity, whereas neuro-retiuitis points more
definitely to the existence of an inflammatory process at the base of the

brain, in the neighbourhood of the optic tracts or nerves. In one case in

which, there was impairment of power in all four limbs, Huguenin found

.

changes in the superficial layers of the crura cerebri. The extension of

meningitis to the spinal canal does not seem to give rise to any very marked
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special symptoms. It proLalDly gives rise to a rigidity of the muscles of

the neck, which (in children at any rate) is very common, for this is one of

the chief symptoms of an epidemic form of meningitis which until I'ecently

was supposed to be peculiar in affecting the spinal as well as the cerebral

membranes ; and sometimes the occurrence of painful cramps or spasms in

the limbs may be attributed to the same cause.

•^Diagnosis.—This may either be very easy or very difl&cult. During the

first few days of a case which is to last two or three weeks one is often

unable to speak positively, but there is seldom much uncertainty when its

fatal character is once fully developed. All writers lay stress on the

importance of distinguishing it from enteric fever, and the fact is indis-

putable that many cases, which for a week or ten days are supposed to be
examples of that disease, afterwards become attended with such well-

marked cerebral symptoms that they are forthwith transferred to the
category of tubercular meningitis. Thus Rilliet and Barthez describe

a special form as having a debut typhoide. But although to the clinical

observer the meningeal affection thus masks all the other features of the
case, yet the pathologist almost always finds it to be only a part of a
general miliary tuberculosis which in reality constituted the patient's

illness from its commencement, and to which the early febrile symptoms
were due. In our reports at Gruy's Hospital I find only two recorded
instances in which the first diagnosis was that of fever, and in which
tubercles were found in the meninges and nowhere else. Sometimes,
indeed, the opposite error is committed, enteric fever being attended with
strabismus and irregularity of j>tipils, vomiting, and constipation, as well as
with headache, delirium, and coma, so as to be taken for meningitis. So far as

I know the tache cerebrale of Trousseau affords very little help in the diagnosis

of cases that would otherwise be doubtful. Dr G-ee says that in tubercular

meningitis he has often been unable to bring it out except by using an unfairly

hard stroke, such as would cause reddening of the skin in any child ; and I
have seen instances in which this symptom has been present, but which a
review of the whole course of the disease, after the recovery of the patient,

has led to the conclusion that it was enteric fever. The clinical value of

ophthalmoscopic changes in the optic discs is still somewhat doubtful. It

is certain that a normal state of the retinae is no proof of the absence of

tubercular meningitis, but I believe that the time has not yet arrived for a
dogmatic expression of opinion as to the positive significance of ischsemia

(or even of retinitis) as between that disease and some less severe affection

of the brain, such as might be attended with great vascular congestion of

its tissue. One appearance, indeed, is conclusive, namely, the presence of

tubercles in the choroid. It is true that they belong not to the meningeal
affection itself, but rather to a general acute tuberculosis, but this fact in

no degree diminishes their diagnostic importance. For, on the one hand,
the membranes of the brain are very seldom the sole seat of miliary
tubercles, and, on the other hand, whenever there are any tubercles in the
membranes the case always assumes clinically the aspect of a cerebral

disease, even though they may be infinitely more numerous elsewhere. In
fact, in all cases of suspected tubular meningitis one should carefully search
the lungs and other parts for the very slight indications of acute tubercu-
losis which they sometimes yield ; one ought even to examine the testes, the
lymphatic glands, and other organs, for chronic lesions of the same nature.

Another morbid state, that formerly used often to be mistaken for

tubercular meningitis, is one which is of frequent occurrence in young chil-

dren, and which has been rendered classical by the descriptions given of it

by Marshall Hall (1825), Abercrombie (1828), and Gooeh (1829). The
first of these writers called it "the hydrocephaloid disease j" Sir Thomas
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Watson gave it the name of "spurious hydroceplialus ;" and Dr GToocb

stated that he had " invariably found it attributed to, and treated as, con-

gestion or inflammation of the brain." But at the present day I do not

think that a skilled practitioner is likely to fall into the error of diagnosis

which fifty years ago was thus universally committed ; and at anyrate the

m.istake is not now likely to be attended with any serious results. Among-
the chief causes of the affection was one to which little children are no
longer liable ; namely, the free withdrawal of blood, under medical

authority, in spite of existing depression of the vital process. A case related

by Dr Hall is that of a girl, aged two and three quarter years, who had had
sixteen leeches applied for an attack of influenza ; and he states that all his

patients were in a state of exhaustion before they were attacked by the cere-

bral symptoms ; many of them had had protracted diarrhoea after weaning.

On the other hand, Dr Gooch says that in most of his cases there had been,

no previous illness ; but perhaps he was hardly keen enough in the

appreciation of the gradual effects of insufficient or improper food. The
child's aspect is characteristic; it lies on its nurse's lap, unwilling to raise

its head, drowsy or even comatose, with sunken haK-closed eyes, dilated

insensible pupils, irregular and sighing respiration. The face is pale, and
the skin cold. Dr Grooch, indeed, speaks of a slight and transient flush, as

being sometimes present, and Dr Hall, of an early stage in which the little

patient is irritable, restless, feverish ; but such symptoms very seldom, if

ever, last long enough to mislead a careful observer into the diagnosis of

meningitis. Depression of the fontanelle is an important symptom of

exhaustion in children, although it seems formerly to have escaped notice.

The proper treatment is to give ammonia and brandy, but above all, to

take care that suitable food is supplied. For an infant recently weaned a

wet nurse should generally be procured ; and a return to the breast is often

advisable, even when the child is some months old and has long been fed

with the bottle. At least, it ought to have asses' milk, or goats' milk, if

cows' milk should appear not to be readily digested. To prescribe leeches

and calomel would, of course, be fatal ; but this kind of practice is now
obsolete in tubercular meningitis.

At Guy's Hospital we have had cases which during life were supposed

to be examples of mania, delirium tremens, or epilepsy, and in which the

disease has turned out to be tubercular meningitis. Huguenin remarks

upon the possibility of mistaking the latter disease for uraemia, when a

chronic renal affection, in reality tuberculous, is attributed to morbus Brightii.

A curious case occurred some years ago at Guy's, that of a painter, who came
saying that he had " lead colic," and that his bowels had not been open for

a fortnight. In the evening, after his admission, he had convulsions and
became insensible, and on the morrow he died. There was strumous

disease of two of the lower dorsal vertebrae, with a large abscess in front of

the spine; and the membranes of the brain and cord showed the charac-

teristic appearance of tubercular meningitis. The same disease has been

found on post-mortem examination in two cases of boys admitted into the

surgical wards for symptoms supposed due to vesical calculi ; no cause

could be discovered for the irritability of bladder from which they had been

suffering before any obvious signs of cerebral mischief appeared. A very-

similar case occurred in a woman who was taken into a medical ward for

trouble with her bladder ; but in addition to the affection of the membranes
of the brain there was a tumour in the spinal cord, and this may possibly

have given rise to the vesical symptoms.
In adults, however, the most serious error of all is to mistake tubercular,

meningitis for hysteria. I shall never forget a case which I saw many years

ago, that of a clergyman's daughter who had been unfortunate in love, and
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who was attacked with delirium ; until within a few hours of her death no
one was able to speak confidently as to the nature of the disease. Two
similar instances have occurred at Guy's Hospital. One patient, a woman,
aged twenty-five, had long been "odd in her mind and scarcely to be
trusted;" she was attending as an out-patient, with hysterical symptoms,
when she sought admission and died three days later. There were several
yellow tubercles, of the size of peas, in the brain, as well as the usual appear-
ances of tubercular meningitis.

Prognosis.—The reason why it is of so great consequence that one
should not mistake tubercular meningitis for hysteria or enteric fever is that
the prognosis of these affections is so different. Tubercular meningitis is

one of the most fatal of all diseases. Rilliet has indeed recorded an instance
of recovery, in which the child died five and a half years afterwards of a
second attack, and at the autopsy the remains of the former mischief at the
base of the brain were clearly recognised ; and a similar case is mentioned
by Trousseau. Among all the post-mortem examinations which I have
made, I have only twice found the membranes on the under surface of the
encephalon matted together in such a way as to suggest that inflammation
had formerly occurred there. In neither instance was any caseous matter
present ; so that, if meningitis was really the cause of the adhesions, it may
probably have been a simple, rather than the tubercular, form of the affection.

However, it is by no means a very rare circumstance for recovery to take
place in cases in which tubercular meningitis had been diagnosed more or
less p>ositively, and for the nature of the disease to remain uncertain, as it

must necessarily remain in such cases, unless an accident should lead to an
autopsy being made at a future time. Most observers are disposed to think
that these are generally instances of enteric fever complicated by cerebral sym-
ptoms. But it is surely fair to remark that in some fatal cases the usual
morbid changes are not discoverable, while the absence of tubercles in the
other organs deprives us of all warrant for the supposition that the micro-
scope might reveal their presence in the membranes, even in the most minute
quantity. I would not venture to assert that the disease is then merely a
neurosis. But even if some as yet unrecognised lesion should hereafter be
demonstrated, one might at least supjjose that it need not necessarily prove
fatal. How closely a case which terminates in recovery may resemble tuber-

cular meningitis is strikingly illustrated by a clinical history, which we owe
to Dr West. A child, aged three years and a half, a member of a phthisical

family, was attacked by a disease which ran the ordinary course of acute
hydrocephalus, unchecked by the customary treatment. Convulsions took
place, coma succeeded them, deglutition was very difficult, the pupils were
•dilated and almost motionless, the pulse was very feeble and very frequent,

and everything portended a speedy death. A younger brother had died a
year before of the same disease. Food was still given as the power of

swallowing was not entii'ely lost, and ammonia and ether were administered,

and after a time quinine. For days the child remained unconscious, but at

length she began to raise her hands to steady the cup that was put to her lips.

ISText she recovered her sight, after some weeks she became able to speak,

and after many months she began to walk with a tottering step. Three
years afterwards, although her intellect was not defective, she still had a
vacant smile, and had never regained flesh, nor recovered the look of health

;

her gait also remained unsteady. Whatever the real nature of this case may
have been, one cannot be wrong in deducing from it the necessity of being very
cautious in asserting that it is impossible for a patient to get over an attack
of what aj)pears to be tubercular meningitis. However confident we may
be in our diagnosis, and however threatening may be the symptoms, our
opinion should be given with some reserve.

VOL. I. 38
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The diagnosis "between tubercular meningitis and other organic affections

of the brain is of comparatively little practical importance. The prognosis

is scarcely, if at all, affected by it ; and there are very few cases in which
the treatment would be different. The points which distinguish this kind

of inflammation of the membranes of the brain from the other kinds will be

indicated hereafter when they have been described. I believe that many
cases have been recorded as examples of sporadic " cerebro-spinal fever" in

England, which have really been tubercular. Particular cases of abscess or

tumour of the brain may sometimes resemble those of meningitis very closely ;.

but it can hardly be said that a mistake in this direction is of serious conse-

quence. The single exception is that in grown-up patients one must always

be alive to the possibility that syphilis may be the cause of the most varied

cerebral symptoms.
The treatment of tubercular meningitis will be discussed when the simple

forms of the disease shall have been described.

2. Epidemic Meningitis oe Ceeebeo-Spinai. Fevee.—From the earliest

years of the present century there have been recorded, from time to time, in

various parts of the northern hemisphere, epidemics of a disease character-

ised anatomically by inflammation of the membranes of the brain and cord,

and clinically by fever, various eruptions, and a number of cerebral and
spinal symptoms, especially rigidity of the neck, or of the whole vertebral

column. So striking is the symptom last mentioned that in Germany it has
given to the affection the popular names of " Genickkrampf " and " Nacken-
starre." In medical works it has hitherto been called " epidemic cerebro-

spinal meningitis" or " cerebro-spinal fever." But I think that it is

preferable to term it simply " epidemic meningitis," since the epithet
" cerebro-spinal " is likely to encourage the notion that an extension of the

inflammatory process to the membranes round the cord is more or less

distinctive of it as compared with the other forms of meningitis.

The first well-ascertained epidemic of this disease seems to have been in

1805 at Geneva. In 1806 it appeared in the United States and continued

to prevail there for ten years. During this time, and indeed throughout
the past half of the century, it was observed in different towns of France and
of Italy, in Algeria, Spain, . Denmark, &c. In 1854 and for seven years

afterwards it raged in Sweden, destroying more than 4000 persons in that

country. From 1861 to 1864 it showed itself ia various parts of the United
States. In 1863 it broke out in Germany ; the north-eastern provinces of
Prussia were the first to suffer from it ; but within the next year or two it

appeared in Erlangen, in Nuremburg, and in other South German towns, and
in the country districts of Franconia. From that time it has never ceased

to show itself at intervals of a few months or longer, now in one part of the

German Empire, now in another. Writing in 1874, Ziemssen said that it

seemed to be naturalised.

The British islands have hitherto been remarkably free from this disease.

In 1846 it appeared in many of the workhouses of Ireland ; and in 1866

—

1868 a very fatal type of it prevailed in Dublin, and to some extent in other

parts of the country. Scotland, I believe, has been altogether spared by it.

And in England only a very few isolated and small epidemics of it have been
observed in certain provincial towns and villages. Its occurrence in London
has not yet, I think, been satisfactorily established. A few cases have from
time to time been recorded as sporadic examples of it by writers who seem
to have thought that the fact that a meningitis was cerebro-spinal was of

itself sufficient to justify a presumption that it was related to the epidemic
,

disease. But now that we know that all forms of inflammation of the base
of the brain are apt to extend to the cord, this conclusion is of course unten-
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able. And tlie symptoms observed in the various cases in question have not
seemed to me to support such an hypothesis.

Anatomy.—The morbid anatomy of epidemic meningitis has, in fact, little

or nothing to distinguish it from that of the sporadic form of the disease. Pus
and lymph are found both at the base and on the convexity of the brain, espe-
cially between the pons and the chiasma, along the large vessels, and in the
various depressions and furrows on its surface. It rarely happens that the
hemispheres are uniformly covered by it. In the spinal canal the exudation
is generally most abundant at the lower part, and on the posterior surface of
the cord, having perhaps accumulated there by gravitation. The ventricles

of the brain mostly contain turbid serum or pus ; the choroid plexuses and
even the whole of the ependyma may be coated with puriform lymph ; in one
case Fronmiiller is said to have found the central canal of the cord dilated
and full of pus. Punctiform haemorrhages or small spots of softening may
be seen in the cerebral substance ; or it may be simply oedematous and
flattened. The cord presents similar changes, but less marked.

Among the appearances presented by other organs are congestion and
oedema of the lungs (especially of their lower lobes), engorgement of the
liver and spleen (the spleen, however, is not very often much enlarged), a
relaxed state of the heart, congestion of the kidneys vsdth fatty epithelium
and fibrinous casts in the tubes, and a fine granular degeneration of the
fibres of the voluntary muscles in general, and especially of those which lie

along the spine. Rigor mortis is said to be of long duration. The cadaveric
stainings of the surface appear early, and are not always limited to the
dependent parts of the body.

The pericardium and the pleurae have sometimes been found ecchymosed,
or even lined with puriform exudation. Ziemssen once saw the large
intestine inflamed as in dysentery. The joints often contain pus, and some-
times there are scattered abscesses in the connective tissues and muscles,
All these changes must be regarded as complications dependent on a secondary
blood-poisoning.

Symptoms.—As a rule cerebro-spinal fever sets in suddenly ; the patient
may be at work, or (if a child) at play or at school, when he is seized with
shivering and violent pain in the head, and feels so ill that he is obliged
to go to bed at once. But sometimes—among Ziemssen's cases in five out
of forty-three—there are slight prodromata, consisting of headache, malaise,
nausea, loss of appetite and wandering pains. In several instances these
passed off, and there was an interval, in which the patient felt perfectly well,

before the disease began with its usual violence.

Vomiting is almost always an early symptom, being repeated whenever
an attempt is made to sit up. After a day or two it generally ceases, but the
headache mostly continues throughout the whole course of the disease,

although it may sometimes subside for a time. It varies in character and
in seat, being sometimes frontal, sometimes occipital, sometimes diffused
over the whole of the head. Giddiness is often present with it. In cases
of moderate severity the patient lies in a state of stupor, tossing restlessly

about, but rousing when spoken to and trying to answer. He is often very
irritable to light and sound. The pupils may at first be normal or con-
tracted ; ultimately they become dilated. In the more dangerous cases he
quickly becomes delirious, with or without convulsions, or passes into a
condition of insensibility. Even when he is deeply comatose he often still

feels the pain in the head, and groans or cries out, or grasps the temples
between his hands. Aphasia, hemiplegia, and other paralytic symptoms
are sometimes observed ; but in the most severe cases of all their presence
can hardly be determined.

The rigidity of the neck already referred to is scarcely ever entirely
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absent, but is uot commonly a marked symptom during the first day or

two. It varies in degree from a slight stiffness, noticed only when an
attempt is made to bend the head forwards up to a forcible retractioo,

bringing the occiput almost to a right angle with the spine. Dr Sanderson

has suggested that it is due to a half voluntary effort on the part of the

patient for the relief of pain in the muscles ; but it may be present when
there is no pain at all, either in the neck or in the back. It would seem,

however, that the muscles below the occipital bone do not feel as hard as

might be expected ; for Dr Sanderson could not detect any tightness of them
so long as the head was thrown back, and Ziemssen probably means little

more when he says that the tetanic spasm is " limited to the deeper muscles,

the trapezii almost invariably escaping." In about half the cases this sym-
ptom is accompanied by a contraction of the extensor muscles of the dorsal

and the lumbar vertebrae. Sometimes the back is arched so as to be in a

state of opisthotonos, but more often it is simply straightened, or (as Ziems-

sen expresses it) in orthotomis. If an attempt is made to raise the patient,

lie either slips down to the foot of the bed without bending his back at all,

or allows his body to be lifted a very little way at the cost of so much pain

that he is very soon put back into the recumbent posture. Almost always

he lies on one side with his knees drawn up. He may then be nearly free

from pain in the back, but sometimes its intensity is hardly at all affected

by the position of the body ; it is apt to be particularly severe in the sacrum.

Pains in the limbs, and especially in the legs, are often complained of ; some
writers lay stress on the frequency of an acute pain in the knee. The joints

may become hot, red, and painful, as is the case in other spinal affections.

An extreme cutaneous hypersesthesia is another common symptom ; the

patient, though he may be comatose, will perhaps scream out at the slightest

touch, or even if his bed is shaken. Tetanic rigidity of the limbs is seldom
present, and so also trismus is of infrequent occurrence.

The degree of fever in epidemic meningitis is exceedingly variable, and
its course is very irregular, so that even those observers who lay most stress

on the typical fever-courses of many other specific diseases admit that nothing

of the kind can be traced here. The temperature usually ranges from 100°

to 103°, but it may fall and remain normal or nearly so for a day or two at

a time ; sometimes it rises to 105° or 107°, especially towards the last. The
rate of the pulse may be natural or slightly increased, it is liable to frequent

fluctuations ; in bad cases it may be very rapid. The face is generally pale.

The spleen is sometimes, but rarely, found enlarged. As a rule, the abdo-

men is retracted, but it may be greatly distended. Ziemssen observed

several cases in which complaints were made of oppression at the epigas-

trium, of constriction of the chest, and even of severe paroxysms of dyspnoea.

An abundant secretion of urine has been noticed by several German physi-

cians, even when the fever was high ; in exceptional cases a small quantity

of albumen or of sugar has been present.

An important symptom in this, as compared with other forms of menin-
gitis, is the occurrence of certain cutaneous eruptions. Chief among them
is herpes of the face. This generally begins on the lips and spreads to the

cheek, nose, ear, eyelids ; it is often bilateral, it may cover the whole side of

the face, and thus it is far more marked than in any other acute disease.

It first appears between the third and the sixth day, but fresh outbreaks of it

may take place as late as the sixth or the seventh week. It may be seen even
on the trunk or on the hmbs ; those j)arts, however, are more often the seat of

a roseolous or an erythematous rash, an urticaria, or a diffused and extensive

purpui-a. There appears to be nothing specific in the characters of any o|-

these eruptions ; they are often mixed together in the same case. Ziemssen
lays stress on the symmetry with which they are distributed on oj^posite
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sides o£ the median plaae—herpes on each wrist, urticaria on each leg, or

petechise on each shoulder. Dr Collins, of Dublin, saw purpuric spots sup-

purate and scab over, so that they finally left pitted cicatrices. Sometimes
large patches of haemorrhage coalesce and give a uniform black appeai'ance

to a considerable part of the body.

The organs of sight and hearing are affected in many cases of cerebro-

spinal fever. There is often an intense conjunctivitis, attended with
extreme chemosis. Ulceration of the cornea, irido-choroiditis, optic neuritiB

may each of them develop itself, leading to the usual consequences of

these several lesions. Vision may be suddenly lost at an early period of

the disease ; in cases which recover the patient is apt to be left more €ir

less completely blind. The ears were found by Ziemssen to suffer in eight

cases out of forty-two. Pain, tinnitus, impairment of hearing were gene-
rally complained of soon after the patient fell ill ; they either passed off or
ended in a partial or total deafness. Such symptoms sometimes depend
upon suppuration of the tympanum, leading to perforation and discharge
through the meatus. It has been suggested that in other instances they
may be direct resulhs of inflammation of the floor of the fourth ventricle,

involving the strice acusticcs, or that they may be due to the presence of

purulent exudation about the seventh pair of nerves. Ziemssen, however,
remarks that he has often found both these lesions in cases in which there was
no affection of the auditory functions during life. In certain cases, on the
other hand, in which deafness had been present. Heller discovered after death
a supjDurative process in the labyrinth, besides an infiltration of the portio

mollis with pus. It then became a question whether these morbid changes
were caused by an extension of mischief from the pia mater, or whether
they began simultaneously with the meningitis. Heller was disposed to

adopt the former opinion. It is curious that in cases of this kind the
portio dura constantly escapes and that facial paralysis is not observed.
Severe inflammation of the labyrinth usually leads to an absolute loss of

hearing; and in most cases both ears are affected. The consequence is

that the patient, if very young, never learns to speak. Even children two
or three years old, who were able to talk before they fell ill with the
meningitis, and whose articulation after their recovery was at first tolerably-

distinct, soon begin to lose the power of speech, and ultimately became
unintelligible. Hirsch, indeed, says that there is sometimes an aphasia, as
an immediate result of the cerebral affection ; but this was never observed
by Ziemssen. How important a part may sometimes be played by epidemic
meningitis in the production of deaf-mutism is shown by the fact that in

1874 every one of the inmates of an asykim at Bamberg owed the defect to

an attack of that disease.

Cerebro-spinal fever exhibits great variations in its severity, so that
systematic writers describe several distinct forms of it. Some cases are
called fotidroyant or fulminant, the patient dying within a few hours from
the commencement of his illness. Thus Dr Gordon recorded one instance
in Ireland in which the disease ran a fatal course in less than five hours.
There was a dark purplish eruption of spots of various sizes and shapes,
especially upon the lower limbs. Ziemssen says that among forty-three

cases he met with four in which the duration was from twelve to thirty

hours. He relates a curious instance of a girl who was attacked one aftei*-

noon with headache and vomiting, but who got up in the middle of the
following day feeling perfectly well, and went out of doors to fetch some
beer ; at about 2 o'clock she was again seized with violent headache and
fell into convulsions, and at 6.30 she died. This form of the disease is seen
chiefly at the beginning of an epidemic. According to Ziemssen, the pre-

sence of exudation into the membranes is discoverable only with the aid of
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a microscope, whicli reveals an infilti'ation of cells, j)rincipally along the
blood-vessels. But in Dr Gordon's case greenish lymph had already been
poured out both on the surface and at the base of the brain, and in places

along the cord.

On the other hand, there are cases which are termed abortive, in which
the patient may not be confined to bed for more than a day or two, or may
even go on with his work as usual from the beginning to the end of his

illness. Ziemssen has recorded in detail three examples of this form of the
disease ; in each of them headache, a painful stiffness of the neck, and
vomiting (or at least nausea) were present ; in one there was also rigidity

of the upper dorsal vertebrae, and in another herpes and partial deafness
were observed. In every instance recovery took place within four or five

days. Abortive cases are said to be esj)eeially numerous when an epidemic
is declining. Their proportionate frequency is very variable. According
to Hirsch it sometimes happens that the greater part of the population of a
district in which cerebro-spinal fever is prevalent are affected by this mild
variety of the disease. Or it may be seen in the adults and the old people,

while the severe form is raging among the children. To what extent the
morbid changes in the membranes are developed in cases of this kind is as

yet altogether unknown.
As a rule, however, the severity of epidemic meningitis is intermediate

between the two extremes just mentioned. If it terminates in recovery, it

does not begin to subside before the end of a week or a fortnight. There
are certain minor modifications of the disease to which brief reference must
be made. One is an " intermittent " form, in which there are regular
paroxysms of fever, recuriing after a quotidian or tertian type, with aggra-

vation of all the other symptoms, the intervals being more or less

completely apyretic. There are two ways in which cases of this kind have
been explained ; one supposition has been that they depend on the combined
action of the marsh-poison and of the specific poison of epidemic meningitis

;

the other, that the last-named disease is itself really of malarial origin.

But it is evident that neither of these opinions is correct, for the inter-

mittent variety has been observed in districts where ague does not occur.

Moreover, Ziemssen has shown that when measured by the thermometer
the fever is far from exhibiting the regular gradations which are charac-
teristic of that disease. The remissions or intermissions often last over
several days, and the temperature chart is most indefinite, and is not at all

modified by the administration of quinine. Another so-called variety is the
"typhoid." This arises in protracted cases, and is marked by muttering
delirium, a dry brown tongue, sordes on the lips, involuntary evacuations,
and bedsores.

Again, several observers have found that during or just after an
epidemic of cerebro-spinal fever, meningitis has presented itself with
unusual frequency as a complication of other acute diseases. This is espe-
cially apt to be the case with acute (croupous) pneumonia ; no less than
fourteen instances of it are recorded as having occurred in Erlangen
between 1866 and 1872. It has also been noticed with pleurisy, acute
tonsillitis, and scarlatinal nephritis. Many of the patients recover perfectly

well, the headache and stiffness of the neck passing off as the symptoms of

the primary malady subside ; it may then be said that the meningitis is of
the "abortive" variety. But not a few such cases terminate fatally; and
the usual morbid changes in the membranes are then found at the autopsy.

The mortality of epidemic meningitis seems to vary in different epidemics
from 30 to 70 per cent. ; the mean mortality is estimated at 40 per cent.

Relapses are not very uncommon, even in cases of moderate severity, in
which the disease began to subside after a week or two of illness. And if
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the patient's recovery should be uninterrupted it is often very slow. The
headache sometimes continues throughout the convalescence, and may even
persist for years afterwards, undergoing aggravation when he stoops, or

makes any mental or bodily effort. Ziemssen says he has seen several

instances in which the spine remained stiff during several weets. It seems
natural to refer these symptoms to a cicatricial thickening of the pia mater,
which has indeed been found present in certain cases, where there has been
an opportunity of making an autopsy, at an interval after recovery from
epidemic meningitis, in consequence of chronic hydrocephalus having deve-

loped itself as a sequela of the disease. Recent observations seem to show
that this is not an infrequent occurrence. Ziemssen has recorded three

instances in which death happened ten weeks, twenty-seven weeks, and
thirty weeks respectively from the commencement of the patient's illness

;

and one in which it took place as late as seven years after. In all of them
the membranes were thickened and opaque in different places ; and twice
cheesy masses were found upon the convexity as well as at the base of the
brain. The quantity of fluid in the ventricles was often very great ; in the
case which proved fatal at the end of thirty weeks—that of a boy, two years
old—the thickness of the hemisphere (white and grey matter together) was
only about an inch. A sufficient explanation of the occurrence of hydro-
cephalus under such circumstances may perhaps be found in the persistence

of the inflammation of the ependyma which exists during the acute stage of

the disease. But, as Ziemssen remarks, the fact that between the menin-
gitis itself and the commencement of the symptoms of the ventricular

effusion there is often a clear interval, during which convalescence appears
to be going on favourably, tends to support the opinion that the secondary
affection is in some way dependent on the cicatricial changes in the
membranes, Niemeyer has suggested that the outflow of blood through the
veins of Galen is interfered with by pressure. Dr Collins, of Dublin, in a
case which he examined on the sixty-sixth day, found the cerebro-spinal

opening between the cerebellum and the bulb occluded, and attributed to

this the hydrocephalus, in accordance with the well-known views of Mr
Hilton. But in a series of cases recorded by Dr Merkel, of Nuremberg,
in vol. i of the ' Deutsches Archiv,' it was noticed that there was always
also a large quantity of fluid beneath the arachnoid around the cauda
eq^dna. This, it is obvious, is altogether inexplicable on the mechanical
theories just referred to. And on the whole it seems best to fall back upon
the idea of a chronic ependymal inflammation, which indeed is directly

supported by the histological investigations of Merkel, who found the
ventricular lining and its vessels thickly set with nuclei.

The symptoms which indicate the supervention of hydrocephalus are said

by Ziemssen to be chiefly severe headache, aad pains in the back and limbs,

occurring only in paroxysms, and attended with vomiting, loss of conscious-

ness, convulsions, and the involuntary discharge of faeces and urine. During
the intervals, which may last for weeks at a time, the patient may appear to be
in good health, mental and bodily ; but very often he is dull and stupid, or

he is affected with a general cutaneous hypersesthesia, or with paralysis or

contraction of one or more of the limbs. Progressive emaciation appears to

be another marked symptom. Whether it is possible for recovery to take
place from the hydrocephalus is as yet uncertain. It is to be noted that
failure of memory and weakness of intelligence, when they immediately
follow an attack of epidemic meningitis, do not point to the presence of

ventricular effusion, and are not of evil omen, since they generally pass off

in the course of a few months. And the same thing may be said of various

paralytic affections which are now and then observed during convalescence
from the disease.
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JEtiology.—The causes of cerebro-spinal fever and its relations to otlier

so-called blood diseases are still very obscure. Those who are attacked by
it are comparatively seldom over forty, and generally less than twenty years

of age ; in some epidemics almost all the cases have been in children under
fifteen. But two of Ziemssen's patients were old people aged seventy and
seventy-seven respectively. Males appear to be more often affected than
females. Ziemssen says that it chiefly seizes upon strong healthy subjects,

but he and other observers are agreed that it is apt to be especially

prevalent among the poor, who are ill-fed and who live crowded together in

dirty, damp, ill-ventilated dwellings. When it occurred in France at the

beginning of the century it was often entirely limited to the soldiers in

barracks, the civil population in the same towns escaping entirely. In
Ireland in 1846 it affected principally the inmates of the workhouses ; in

the United States it fell with especial severity upon the negroes.

Some of the facts just mentioned would seem to indicate that epidemic
meningitis resembles typhus in its distribution, and may therefore be
infectious. But of its being contagious in a narrow sense there is no
evidence whatever. All observers are agreed that it does not pass from the
sick to the healthy directly under ordinary circumstances. Hirsch,

however, has collected a series of cases which seem to show that a man
going from an infected to a healthy place, may sometimes carry with him
the germs of the disease, so that not only he himself afterwards falls ill with
it, but others are attacked in their turn. One suggestion is that a conta-

gious principle is given off by the sick, but that it has to undergo some
transformation or intermediate stage of its development, possibly in another
animal, before it can infect a human being. I find it stated, on the

authority of Mr Ferguson, Veterinary Ofiicer to the Privy Council in

Ireland, that on each occasion when the disease has prevailed in that

country, it has coexisted with an epizootic of the same nature among pigs

and dogs.

On the other hand, many observers think that epidemic meningitis is

dependent upon some mysterious atmospheric or telluric influence, capable

of manifesting itself simultaneously in places far apart from one another.

Thus Dr Sanderson reports that in 1865 it broke out on or about Januaiy
15th in two districts of the department of Dantzic, distant at least thirty

miles from each other. So, again, Stille insists on its having repeatedly j^re-

vailed in Europe and in America in the same years, and in the way in which
it has made its appearance within the United States at places hundreds of

miles apart. In this respect he compares it with influenza, and defines it as

a pandemic disease. But I certainly think he goes too far when he hints.

that the very small local epidemics which have occurred in England, and
even some scattered cases of meningitis that happen to have been recorded

in London at a time when cerebro-spinal fever existed on the continent of

Europe, may have been due to one and the same widely diffused cause.

I have already mentioned some of the facts which show that marsh
miasm is not the cause of epidemic meningitis. Ziemssen further remarks
that the districts in which this disease has prevailed have often been dry,

sandy elevated plateaus ; and Hirsch, that it differs from ague in being
especially apt to occur in the winter and spring. Yet another point of dis-

tinction is its tendency to attack children rather than adults.

Diagnosis.—This is seldom difiicult. At the commencement of an out-

break, however, it would seem that enteric fever may sometimes be mis-
taken for it. Leyden says that among the German troops before Paris in

1870 a series of cases occurred in which marked rigidity of the neck, severe^,

headache, and hypersesthesia were present, while the abdomen was flat, the
temperature was low, and the bowels were confined. At first it was.
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doubtful wlaetlier the disease was not meningitis, "but the autopsies showed

that it was really typhoid fever, with but slight implication of the intes-

tine. Epidemics of the two diseases may also prevail simultaneously.

Leyden has seen this several times ; he insists on the facial herpes as

distinctive, since it is never observed in enteric fever.

When occurring as a complication of acute pneumonia, epidemic menin-
gitis may be far from easy of diagnosis. Ziemssen remarks that rigidity of

the neck is often entirely absent in such cases. In very young children,,

too, this symptom possesses veiy little significance even when it is present

;

and convulsions, coma, and other signs of cerebral disturbance are equally

without value. Maurer maintains that a tense projecting fontanelle affords

great help, since it proves that the intracranial pressure is excessive, and
this is not likely to be the result of simple pneumonia.

Again, if an isolated case of meningitis should occur, it is often

impossible to say whether is belongs to the epidemic, the simple, or to the

tubercular form. The question may be of the gravest importance, if

cerebro-spinal fever should happen to be raging in a neighbouring town or

district. It would seem that the spinal symptoms—the painful stiffness of

the neck, the rigidity of the vertebrae, the liyperEesthesia, and pains in the

limbs—are generally less marked in the non-epidemic varieties. Tubercular

meningitis may often be distinguished by its prodromata, by its gradual

onset, by its slow and interrupted course. The presence of a roseolous or

purpuric eruption would probably be a conclusive proof that the case was
one of cerebro-spinal fever.

In giving a prognosis it is important to bear in mind the treacherous

character of the disease. A case which at first appears to be of but little

severity may afterwards develop dangerous symptoms and prove rapidly

fatal ; and, on the other hand, patients whose condition had seemed hope-

less sometimes recover.

3. Acute Simple Meningitis.—Some modern writers describe several

forms of acute simple inflammation of the membranes of the brain under
distinct names, according as the convexity or the base is affected, and
according as the disease is more or less distinctly traceable to different

causes. And, undoubtedly, a meningitis in which the whole surface of the

brain becomes covered with a thick layer of pus is attended with much more
violent symptoms, and destroys life far more quickly than one which is

limited to a particular region, and in which only a small quantity of lymph
is effused. But no complete division into separate categories is possible ; as

indeed one might have expected, from the analogy afforded by the similar

affections of other parts.

Anatomy.—When the most intense degree of inflammation has been pre-

sent, one finds, on turning back the dura mater, that the cerebral convolutions

are completely hidden by a green purulent material. This looks as if it were

spread out over the hemisphere in the sul-dural space ; but by scraping the

arachnoid surface one generally discovers that little, if any, of it is really

free. Dr Moxon says that even when some of the exudation had appeared
to come off upon the edge of the scalpel, he often found only ej)ithelium and
detritus on examining it with the microscope. Sometimes, however, a

considerable quantity of pus is sub-dural ; this, I believe, proves that the

disease was due to extension from without. The converse, however, is very

far from being true ; namely, that meningitis is always attended with

exudation into the " arachnoid cavity," when it is set up by such causes as

caries of the petrous bone or necrosis of the calvaria. For, on the

contrary, in the vast majority of these cases no sub-dural pus is found ; and
whenever it is widely diffused over the hemispheres I believe that it is
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always present in great abundance within the meshes of the pia mater as

well.

The investing membrane of the brain, with all its processes into sulci,

may in fact be swollen to many times the normal thickness, appearing either

soft, green and gelatinous, or fii-m, yellow, and felt-like, according to the
consistence of the exudation infiltrated into its substance. And from such
a condition there may be every gradation, down to a point at which only
slight traces of pus can be discovered, along some of the principal vessels,

or at which the inflammatory process is limited to the base or even to one
Sylvian fissure, or to a single lobe of the cerebellum.

In some of the more severe cases the convolutions themselves are softened.

When the pia mater is stripped off it carries with it portions of the cerebral

tissue, leaving a ragged surface behind. Huguenin says that numerous
leucocytes may be found throughout all the layers of the cortex, and that
suppuration of the brain-substance may actually reach such a point as to

give rise to a diffused yellow-grey maceration visible to the naked eye.

The vessels often contain but little blood in consequence of the increased

pressure which precedes death. The ventricles may either be empty or

•contain a turbid liquid, or even pus. The choroid plexuses are sometimes
infiltrated with inflammatory products.

Some of the sinuses in the dura mater are now and then found plugged
with ante-mortem clots, even when the meningitis is not secondary to any
•disease of the bones which could itself have set up the thrombosis by exten-

sion. In a little girl, aged three, for example, who died in Gruy's Hospital,
and in whom both hemispheres were covered with a thick layer of yellow
lymph, each lateral sinus, but especially the left, was filled with a greenish
softening material.

How often an acute simple meningitis of the brain spreads to the mem-
branes of the spinal cord it is probably impossible at the present time to say.

In the majority of recorded cases the vertebral canal has not been opened,
but we have had at Gruy's Hospital at least eleven cases in which inflam-

matory products have been found in greater or less quantity beneath the
spinal arachnoid. In none of them was there any reason to believe that the
disease was of epidemic origin ; in four it was directly caused by fracture of

the skull or severe injury to the brain, or arose by extension of mischief
from the cranial bones.

Etiology.—The causes of simple acute meningitis are various. Most fre-

quent among them are injuries to the head. These generally come under the
notice of the surgeon, but the physician must remember that the disease

sometimes follows a blow or fall which may not have pi'oduced any external

bruise, and about which the patient may say nothing, particularly if he
should have been intoxicated at the time. Some years ago a man was
admitted into Guy's Hospital for a fractured thigh, caused by his having
fallen into a cellar while drunk. He died at the end of five weeks, having
been delirious all the time. He was believed to have delirium tremens

;

nothing was known of any injury to the head ; he had been able to get out
of bed and stand upright. At the autopsy it was found that there was
general acute meningitis affecting the base as well as the surface ; a small
part of one parietal bone, over an area an inch in diameter, was of a
greenish colour, and its diploe was reddened. Both the periosteum and the
dura mater seemed quite healthy, but it was thought probable that the bone
had been injured at the time of the accident. Another common cause of
meningitis is the extension of inflammation from chronic disease of some
part of the skull. Syphilitic caries or necrosis of the calvaria sometime
kills in that way, and such a result may be altogether unexpected, the
patient's progress having apparently been favourable until a very short time
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before liis death. So, again, with lesions of the temporal bone secondary
to affections of the ear. Six cases of this kind have been observed at Guy's
Hospital within the last few years, a much smaller number than that

of the cases in which cerebral abscesses were due to the same cause, and in

two or three of them the pathology is perhaps still open to doubt. One
patient, a man, aged twenty-two, was said to have had sunstroke seven days
before being attacked, and another man, aged twenty, had been struck on
the head with a bolster immediately before dangerous cerebral symptoms
set in. In each instance it was clear that the inflammation started from a
diseased temporal bone, but there was a question whether an independent
** exciting " cause was not in operation. On the other hand, there was the
case of a wornan-servant, aged twenty-seven, of whose illness no history

could be obtained ; as no cause for the meningitis of which she died was
discoverable, the ears were specially examined by the late Mr Hinton, who
found pus in the labyrinth on one side. To this accordingly the disease

was attributed, but it must be remembered that in epidemic cerebro-spinal

fever inflammation often spreads to the ears from the membranes, and there
seems to be no reason why the same thing should not occur in the simple
form of the disease.

Numerous other local affections may be mentioned as occasionally giving
rise to meningitis. I once made an autopsy in a case in which an epithe-

lioma, commencing in the lip, extended with ulceration along the pterygoid
region until it passed through the foramen ovale into the interior of the
skull, and another example occurred in a little girl who had necrosis of the
upper jaw after measles, and in whom the cavernous sinus was full of a
dirty-brown fluid. Or the disease may be set up by suppuration of the
eyeball, travelling, in all probability, along the sheath of the optic nerve.

Trousseau relates a case in which its starting-point was a chronic affection

of the first two cervical vertebrae.

Next in frequency to the cases of meningitis that ai'e traceable to local

causes come those which are secondary to some other acute disease, and
which are therefore classified by Huguenin as metastatic. It is indeed
possible that more careful research may hereafter show that these have
themselves a local starting-point in some lesion affecting the cerebral

vessels. Thus we have at Guy's Hospital had two cases in which inflam-

mation of the pia mater accompanied an attack of erysipelas of the scalp

;

in one it is noted that the calvaria was discoloured yellow. In four
instances it appeared to be part of a common pyaemia ; once there was a
grey patch of cerebritis reaching the surface; once pericarditis also was
j)resent, so that one might regard the disease as specially attacking the
serous membranes if the arachnoid could still be called by that name ; once
the meningitis was the only evidence of blood-poisoning, but such seemed
to be the most probable explanation of its occurrence, as it came on six

days after an operation for imperforate anus in a child a year old ; once it

was associated with an abscess in the lung, and with suppuration in the

mediastinal connective tissue and in the substance of one leg, there being,

however, no obvious primary lesion. In a single case inflammation of the

cerebral membranes was believed to be a complication of typhus ; no affec-

tion of the vessels in the pia mater was discovered, but the spleen con-

tained infarcts, and there was thrombosis of the renal veins. Four times
it seemed to be secondary to acute pneumonia or pleurisy ; all but one of

these cases, however, presented peculiar features. One occurred m a man,
aged twenty-two, who had been in the hospital six weeks for pleuropneu-
monia, and was convalescent and able to go into the grounds, when he
was again attacked with dyspnoea and high fever, and died in three days

;

the spinal membranes, as well as those of the brain, were inflamed. Another
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was iu a woman, aged twenty-seven, who liad been ill for a week with

pleurisy and then was attacked with an acute diphtheritic affection of the

fauces, and died a day later, having been very restless towards the last and
having one pupil wider than the other ; in her, also, the affection was
cerebro-spinal. The third case was that of a man, aged twenty, who had
acute meningitis involving both hemispheres of the brain, and pleuropneu-

monia of the lower lobe of the left lung; he was suffering from gonor-

rhoea, and Dr Wilks was inclined to regard this as the cause of his fatal

illness, but it was further said that he had had a blow on the Tiead a few
days before he was attacked. In the remaining case the patient was a tem-

perate man, aged fifty-seven, who died, after sixteen days' illness, of acute

pleuropneumonia affecting the left lower lobe ; no cerebral symptoms appear

to have been observed beyond delirium before death. There was much
recent lym ph both at the base of the brain and on the vertex. The only other

morbid conditions that were discovered were chronic renal disease (appa-
rently in moderate degree) and hypertrophy of the heart.

Huguenin says that at Zurich inflammation of the cerebral membranes
is an exceedingly frequent complication of acute pneumonia. He quotes

Chvostek as having found it four times in 220 cases in Vienna, and adds
that iu the Swiss city the percentage is higher.

Dr Moxon has laid special stress on the fact that syphilis sometimes

seems to be the cause of an acute simple meningitis, and I find five cases of

this kind in our records, in addition to those in which inflammation of the

membranes was set up by disease of the calvaria. Once a gumma was dis-

covered in the brain- substance. In no instance was any disease noticed in

the cerebral arteries, but it seems very probable that such a lesion may
hereafter be discovered in similar cases. In 1871 a man, already in the

hospital for disease of the aortic valves with regurgitation, died after two days'

illness of cerebro-spinal meningitis ; no embolism was detected, but the spleen-

contained infarcts. In 1874 a woman, aged forty-eight, who had been

admitted for chronic jaundice caused by biliary calcuH, was attacked by a

fatal inflammation of the cerebral membranes ; this, however, was doubtless

consequent upon ulcerative endocarditis of the aortic valves, which was
discovered at the autopsy. It is remarkable that I do not find in our-

records a single case in which Bright' s disease appeared to be the cause of
meningitis. Huguenin, however, mention's it as having occurred consecu-

tively to acute pleurisy in a girl, aged fourteen, who had " acute fatty dege-

neration of the kidneys."

There remain a few cases in which meningitis can be traced to none of

the caiises hitherto mentioned. In our records at Guy's Hospital I find

nine cases of this kind. In three of them pus or lymph was spread out in

large quantities over the whole surface of the brain, equally over the hemi-

spheres and at the base ; in three the amount at the base was much less-

than upon the convexity ; in one the latter region was alone affected, the

material being in this instance lymph. Once the under surface of the brain

and the subarachnoid space of the spinal cord were all bathed in pus, there

being but little upon the hemispheres. In the two remaining cases the

distribution of the inflammatory products was the same as in ordinary

examples of tubercular meningitis. In every instance the cause of the

disease remained a mystery, but sometimes meningitis of the convexity is-

set up by the action of the sun's rays upon the head. Huguenin speaks of

labourers who have been attacked while working bare-headed in the fields,.

and he gives full details of the case of a sailor who fell ill the day after he

had been rowing without anything upon his head in the hottest weather of

July, and who died in five days. Another case related by the same writer-

is that of a student who was foolish enough to spend three hours, from 1 to
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4 p.m., during a hot summer's afternoon, paddling about the lake of Zurich,

lying flat on his belly on a board. All the exposed parts of his body became
severely sunburnt ; at 6 p.m. he was seized with headache, and an hour
later with shivering, and all the symptoms of meningitis rapidly developed
themselves ; his illness, however, terminated in recovery. Guersant met
with a similar instance which ended fatally, and was verified by an autopsy,

in an infant, aged six mouths, whose cradle had been left in the sunshine in

the middle of a garden. Eilliet and Barthez mention the case of a child

who manifested alarming cerebral symptoms after reading a book, the pages
of which were exposed to the sun.

Course.—The symptoms of acute simple meningitis bear a general

resemblance to those of the tubercular affection ; in the typical forms of

both there is a stage of " irritation," which is succeeded by a stage of
*' pressure." But the more severe cases of the one present a peculiarity that

is, I believe, without parallel in the other disease, namely, that each of the

two periods, although marked by the most characteristic symptoms, may
yet terminate within two or three days, or even last no longer than a few
hours. Thus an effective contrast can be drawn if one describes several

distinct non-tubercular varieties of meningitis, but, as I have already

stated, I think that such an argument is artificial.

Simple meningitis commonly begins quite suddenly ; it has no prodro-

mata. The patient, if an adult, may be seized with a rigor ; in children this

is less common. Headache is generally present from the first ; it may either

be referred to the forehead, or affect all parts alike. There may be exacer-

bations from time to time, in which piercing cries are uttered ; the agony
appears to be altogether intolerable. Griddiness is frequently an early sym-
ptom, the ground seems to give way beneath the feet, and the legs may feel

so weak that to stand upright is almost impossible. Vomiting, perhaps,

occurs once or oftener. There is an extreme irritability to light and sound.
The eyes are brilliant and injected, the face is flushed, the head is hot, the
carotids are felt to throb violently. The temperature rises, and may reach
104° by the third day ; there may be great complaint of thirst. The pulse

is quickened, as a rule, but this is not always the case. Epileptiform con-

vulsions are not uncommon and sometimes mark the commencement of the
disease. The back of the neck is often rigid, so that the patient seems to

bore his head into the pillow. Sometimes his limbs are stiff. He generally

lies coiled up in bed, anxiously avoiding notice, and most unwilling to be
disturbed in any way. His mind may for a time be perfectly clear, but
afterwards he becomes delirious. In some cases there is violent maniacal
excitement from the very first. Sleep is altogether wanting, or very broken
and disturbed. The pupils are as a rule contracted ; the ophthalmoscope
may show either ischsemia or neuro-retinitis.

The second stage of the disease is characterised by stupor, which more
or less quickly passes into coma. The pupils are sluggish, or even dilated

and insensible ; they are often unequal in size. There may be loss of power in

the limbs of one side with or without a similar affection of the corresponding
half of the face. Sometimes the patient squints, but even when the base is

involved one can seldom make out a definite paralysis of any of the cranial

nerves ; they of course remain unaffected when the inflammation is limited

to the convexity of the brain. Epileptiform convulsions may return again
and again until one of them proves fatal, or they may be altogether absent,

or, again, there may be attacks of spasm confined to certain muscles or to

one arm and one leg. The temperature generally remains high, ranging from.
102° upwards, but the face is now pale, and the extremities may be cold to

the touch and bathed in a profuse sweat. Towards the last the evacuations
are passed involuntarily.
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The duration of simple meningitis varies witli its intensity. Those cases

in which the whole surface of the brain, including the convexity, is inflamed

scarcely ever last more than a week and generally terminate within three or

four days. When the base alone is affected the patient sometimes lives as

long as in the tubercular fonn of the disease. But this is by no means
always the case ; he may die in forty-eight hours, and the only discoverable

morbid change may be on the under surface of the brain. In such cases,

however, there is no successive development of the symj)toms in regular

order. Sometimes the patient is attacked with epileptiform convulsions and
becomes cj^uickly insensible, or he may be violently delirious. In certain

cases loss of spirits is the earliest symptom, as was noticed long ago by
Abercrombie, There may be little or no pain in the head, and thus the real

nature of the disease may be altogether overlooked.

Diagnosis.—Simple inflammation of the membranes of the bi'aiu may
be difficult to recognise, as we have already seen to be the case with

tubercular meningitis ; but the diseases most likely to lead one into error

are not quite the same. When it is impossible to make out the pre-

sence of any of the recognised causes of the affection, and when the sym-
ptoms are obscure, one may be unable to distinguish it from alcoholism,

mania, or epilepsy. On the other hand, when the patient is known to be
suffering from acute pneumonia or eiysipelas it may be very' hard to deter-

mine whether there is more than the ordinary symptomatic delirium. Cases

in which alarming indications of cerebral disturbance are traceable to

oton-hoea seem to be peculiarly liable to be wrongly intei-preted. In 1877
I made an autopsy in the case of a patient of Dr Frederick Taylor's,

who had died with what appeared to be clear symptoms of meningitis

secondaiy to disease of the ear, including convergent strabismus, a swollen

oedematous condition of both optic discs, delirium, and coma. The only sign

of any disease of the encephalon was a blackened state of the arachnoid over

a small part of one lobe of the cerebellum, but there was a putrid throm-

bosis of the lateral sinus and jugular vein, and this had set up numerous
pysemic abscesses in the lungs. In the ' Med. Times and G-azette' for 1877
mil be found a precisely similar case, under Dr Wilson Fox, in which the

patient had all her limbs flexed, and suffered from headache, photophobia,

and hypersesthesia of the surface, but in which the brain and its membranes
were perfectly healthy. It would therefore appear that pyaemia dependent

upon thrombosis of a lateral sinus is capable of simulating meningitis rather

closely. The point is of the more importance in that the former disease seems

not to be always fatal ; at least this appears to me to be the most probable

interpretation of two cases'recorded by Dr Andrew in the 'Med. Times and
Gazette ' for 1875. One was that of a youth, aged sixteen, who had had a dis-

charge from the ear and who became drowsy and heavy, with frontal headache,,

giddiness, sickness, and blurring and oedema of the optic discs. The other

occurred in a girl, aged nine, who had also had ear disease, and who was
attacked with pain in the head, vomiting, and delirium, so that she screamed

and started in her sleep. Meningitis was diagnosed, but each patient

recovered after an illness of some weeks' duration, in the course of whick
there was distinct evidence of pyaemia, one of them having pneumonia, the

other having an abscess in the thigh.

Lastly, I believe that there is always an element of uncertainty in regard

to the diagnosis of those cases in which the typical symptoms of meningitis

develop themselves in regular order and with such rapidity as to threaten

a fatal termination within three or four days, or even still earlier. I have
seen more than one instance of this kind, in which the gravest prognosis

was given, but in which a complete recovery took place. A case which
comes forcibly to my recollection is that of a young lady, the daughter of a.
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medical man. Her education had been rather neglected during childhood,

and she had been for some weeks straining all her powers to keep j)ace with

her schoolfellows in her studies. I have unfortunately no notes of her

symptoms, but I know that they appeared to point clearly to the presence

of meningitis
;
yet the attack passed off, and she is now in good health. T

have cited a case of Huguenin's, in which the diagnosis was adhered to, in

spite of the fact that the patient recovered.

Prognosis.—The question as to the possibility of recovery from acute

simple meningitis is still more definitely raised by certain cases which come
under the notice of ophthalmic or of aural surgeons. In 1866 Mr Hutchinson
recorded in the ' Ophthalmic Hospital Reports ' a series of cases of children

who were brought to him for blindness, which he found to be due to optic

neuritis, and nearly all of whom had had a severe illness, attended with

delirium and other cerebral symptoms, and supposed to be fever. Dr
Allbutt suggests that the disease was really meningitis. This observer also

states that he has seen several instances in which a condition of defective

mental development (or idiocy as it would be called) has been associated

with atrophy of the optic discs, and has in all probability been referable to

a long past inflammation of the cerebral membranes. On the other hand,

certain cases in which a permanent deafness has resulted from an acute

illness have been interpreted in a very different way by Voltolini (who first

drew attention to them in 1867) as well as by some other writers. According
to Brunner (of Zurich) the affection in question commonly, sets in suddenly

;

the child suffers from fever ; it may vomit ; its head is hot, it becomes excited

and delirious, tossing about in bed and screaming violently ; within the first

twenty-four hours it becomes partially unconscious, and after two to four

days it passes into a state of coma. At the end of another period of two
to four days, however, it regains its senses very rapidly ; but when it first

tries to walk it is found to stagger, and it quickly becomes deaf and (as a
consequence) remains dumb for the rest of its life. Yoltolini's theory is

that the disease in such cases is an acute inflammation of the labyrinth
;

the cerebral symptoms (as in Meniere's disease) being supposed to be
caused in some way by the aural affection. Direct evidence from the post-

mortem room is as yet altogether wanting. But, as Brunner remarks, the

fact that the deafness is constantly bilateral is opposed to such an inter-

pretation. He thinks that there may be some morbid change on the floor of

the fourth ventricle, implicating the stri<s acusticce. But it seems to me that

Voltolini' s cases and those of Mr Hutchinson and Dr Allbutt must be taken

together, and in connection with the other cases in which recovery takes

place after an illness resembling meningitis, but in which there is not left

either deafness or blindness or idiocy.

What makes me hesitate in coming to any conclusion as to the real

nature of such cases is the circumstance that one scarcely ever finds in

the post-mortem room adhesions of the membranes at the base of the

brain or other clear evidences of a former meningitis. It has, however,

been shown that in epidemic meningitis recovery is not infrequent and
that the disease often leaves behind it deafness or blindness ; in several

cases the remains of inflammatory exudation have been discovered when
the disease has run into chronic hydrocephalus, which has proved fatal

a few months later. These observations might at first sight appear to

settle the question, but it may be objected that there is a fundamental

difference in the fact that simple meningitis does not give rise to any
similar form of chronic hydrocephalus, and further, that at present nothing

is really known as to the morbid anatomy of those cases of epidemic

meningitis in which complete recovery takes place. Such cases are un-
doubtedly due to the same cause which gives rise to " cerebro-spinal fever "
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in general, aud so are properly included under the synonymous term of
'" epidemic meningitis." But it lias not yet been ascertained that they

are attended with an actual visible inflammatory change in the membranes,
and as regards simple meningitis it is impossible for us to take an equally

broad view, and to waive the production of direct pathological evidence.

After all, however, the really important point is the practical one,

namely, that cases which appear to be well-marked examples of inflammation
of the membranes of the brain do not always terminate fatally. Until the

-advance of clinical experience or the introduction of new methods of inves-

tigation shall have rendered this statement incorrect, no explanation of the
real nature of the cases in question, however complete and however con-

vincing, can deprive it of its significance.

Thus in a case of meningitis one should never entirely lose heart ; scarcely

•any is so hopeless as to justify one's abandoning it altogether—particularly

if the patient is a child.

Treatment.—At an early stage an important object is to relieve the

headache and to diminish the cerebral excitement. The patient should be
placed in a cool, dark, well-ventilated room, and should be perfectly kept
quiet. The hair should be cut short, or even shaved close to the scalp.

Cold should be applied to the head, and for this purpose a large bladder
containing some small pieces of ice and a little water is more serviceable

than anything else ; evaporating lotions are far less effective and require to

be very frequently changed. In 1878 I saw a case which appeared clearly

to demonstrate the usefulness of the local application of ice. A man, aged
foiiy-three, a baker, was taken with a kind of fit on the evening of the 26th
of June, and was seen the same night by Dr Churchward with a tempe-
rature of 104" 6°, a pulse of 160, a very flushed, hot face, vomiting, and
great pain in the head and neck, as well as in the back and in the limbs.

He had been driving about all day in a hot sun ; three days previously he
had stood for some hours in water up to his knees in consequence of his

cellars having been flooded by a heavy rainfall ; for more than a month he
had been unusually irritable in his temper. For a day or two he seemed to

improve, but during the night of the 28th he became collapsed and almost
prilseless, with a cold clammy sweat. After this he remained sleepless and
was very delirious, with contracted pupils and constant twitching of the hands.
On the 30th I saw him ; his symptoms were then of the most alarming
character ; I found the optic discs normal. We prescribed a mixture con-

taining the iodide and the bromide of potassium, and a draught of chloral

and morphia in the hope of inducing sleep. Next day (July 1st) he
apj)eared to be rather worse than better ; he had not slept for more than
five minutes ; he had been sick again ; he was constantly talking and picking

the bedclothes. Dr Churchward therefore ordered a towel to be wrung out
of iced water, and to be kept applied all over his head and neck with lumps
of ice between the folds. The effect seemed to be magical ; in a few hours
he became quiet and fell asleep ; the sickness and the clammy perspirations

•ceased. He liked the cold to his head, and during the night he slept for six

hours. On the following day (July 2nd) he was rational, and told Dr
Churchward that he remembered nothing since the 29th June, except that

another doctor had examined his eyes. The ice was continued until July 4th,

His recovery was uninterrupted ; on the 7th he got upon the sofa ; and by
the 11th he was able to be drawn out in a carriage. This patient died in

the spring of 1880 of acute pneumonia. Dr Churchward obtained for me
peiTnission to examine his brain. There was no conspicuous change, nothing,

I think, that would have attracted my notice if I had not known of

his former illness. But the arachnoid and pia mater at the base of the
brain appeared to me to be thicker and crisper than natural, especially over
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the right Sylvian fissure ; the olfactory lobes were more firmly bound down
;

and there was more connective tissue on the under surface of the pons. The
velum interpositum also seemed to be increased in density, although the

lateral ventricles were not dilated.

In epidemic meningitis, Ziemssen and other German physicians keep ice-

bags to the head, back, and neck for weeks together, and find that they
afford marked relief to the patient's sufferings, soothing him and enabling
him to sleep.

Most physicians abstain from administering anodynes in cases of menin-
gitis, as being likely to mask the symptoms ; but at an early period of the
disease this objection seems unfounded, and Dr Bristowe says that he has
frequently given opium with manifest relief. Huguenin recommends the
subcutaneous injection of morphia in small doses, and the use of enemata
containing fifteen to forty-five grains of chloral. Ziemssen says that in

epidemic meningitis remedies of this class ai'e indispensable. To check
vomiting the patient may have little pieces of ice to suck ; or bismuth,
hydrocyanic acid, and similar remedies may be prescribed.

There is perhaps no reason to suppose that leeches, or vensesection, or
the most active purging could cut short a meningitis which is going on to

the effusion of lymph and pus. But is it equally certain that some such
measures may not be useful in those cases in which recovery is most likely

to occur ? In epidemic meningitis, at any rate, recent German authorities

adopt all those " antiphlogistic " measures which were in vogue in this country
thirty years ago. They not only apply leeches behind the ears and cupping
glasses to the sjiine ; in fulminant cases, or when the patient is very restless,

they employ venaesection ; and they administer calomel, or rub in blue oint-

ment, at the same time washing out the mouth with solution of chlorate of

potass, to prevent the gums from being affected by the mercury.
So, again, in simple meningitis, the older physicians believed that they had

seen successful results from energetic treatment. Some of Abercrombie's
cases will perhaps still bear quotation. "A girl, aged eleven" (Case 69) " had
violent headache and vomiting, with great obstinacy of the bowels, and these

symptoms were followed by dilated pupils and a degree of stupor bordering
on perfect coma

;
pulse 130. She had been ill five or six days

;
purgatives,

blistering, and mercury to salivation had been employed without benefit. One
bleeding from the arm gave an immediate turn to this case ; the headache
was relieved ; the pulse came down ; the vomiting ceased ; the bowels were
freely acted upon by the medicines which they had previously resisted ; and
in a few days she was quite well." "A gentleman, aged twenty-one " (Case
72) " was first affected with confusion of thought and very considerable
loss of recollection. He then complained of headache, and after a day or
two had double vision. At this time he was out of bed the greater part of
the day, but was restless and confused, and at times incoherent. He was
then confined to bed, and had constant headache, much incoherence and
oppression, the double vision continuing. The pulse was at first frequent,

but fell gradually and sank below the natural standard ; and the symptoms
went through a course exactly similar to that which has been described in

many of the fatal cases. As the pulse fell in frequency, he became more
and more oppressed, until he sank into a state of stupor, from which he
could scarcely be roused to answer a question of the most simple kind.
The case went on in this manner for eight or ten days, during which time
he was treated by repeated general and topical bleeding, cold applications,

blistering, &c. The bowels were very obstinate, and large doses of the most
active purgatives were given with little effect. The case was considered
desperate, when he began to take the castor-oil in full doses, repeated every
two or three hours. In a few hours he was purged very actively nine or

VOL. I, 39
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ten times ; tlie same evening lie was relieved from every alarming symptom,
and in a few days lie was free from complaint." "A girl, aged seven"

(Case 75) "liad severe lieadache, impatience of liglit, fever, and slight

delirium, followed by stupor, squinting, and great obstinacy of the bowels.

The tongue was at first foul, but became clean after a day or two. She

was considered as being in a hopeless state of hydrocephalus. At the end
of a week, strong purging being produced, she recovered rapidly, and in a

few days was free from complaint." It is, no doubt, possible that the

favourable issue of these cases was spontaneous, and would have occurred

independently of all active treatment. But, on the other hand, it may be

that under the negative practice of the present day they would have termi-

nated fatally.

Of course it is essential that our treatment should do no hai-m. In those

cases in which it is difficult to distinguish between enteric fever and tuber-

cular meningitis it would be very wi'ong to purge. And another class of

cases, in which uncertainty of diagnosis ought to influence our practice, is

that of the meningitis secondary to disease of the ear. This form of the

disease is probably altogether hopeless, but I have already shown that

pyaemia may simulate it very closely.

Again, in adult patients it is of the utmost importance that we should

not overlook the possibility that syphihs may be the cause of symptoms
resembling those of meningitis. We have seen that it may give rise

to inflammation of the membranes of the brain, but I am not sure

whether that affection would be especially amenable to treatment. What I

am now thinking of is rather that one may be called in to see a man who is

insensible, and that the history of thfe case may seem to point to meningitis,

but that the lesion may really be one of the more direct results of syphilis.

It would then be cruel to ask of a wife, or of a mother, questions which
might leave the most painful impressions, and which, if answered negatively,

could never decide the matter. But the most cai'eful search should be made
for evidence of syphilis, such as the presence of nodes or gummata, and
the recui-rence of miscarriages or sterility on the part of the wife. If there

be any reason to suppose that such a cause may be in operation, full doses

of the bichloride of mercury or of the iodide of potassium shotdd be given.

If this treatment is unsuccessful it can do no harm, and its success is some-
times very great. Whether it is advisable to presciibe mercurials (except

as purgatives), or iodide of potassium, in eases which are beUeved to be
examples of idiopathic meningitis is very doubtful.

When coma sets in, the question arises as to the application of blisters.

Sir Thomas Watson says that in his experience the patient has sometimes
emerged from that condition after a cap of blistering plaster has been put
upon his head. He does not tell us whether the improvement was perma-
nent. Huguenin speaks in high terms of the value of energetic douches (of

cold water) for the same purpose. But it seems to me that to excite a merely
temporary return of consciousness might be injurious instead of beneficial.

The application of mustard plasters to the calves of the legs must surely be
altogether futile. Our endeavour should rather be to sustain life from hour
to hour, in the hope that the tide may turn. Sir Thomas Watson remarks
that " patients apparently moribund are occasionally saved by the judicious

administration of stimulants and restoratives, of ammonia, Hoffmann's ano-

dyne, beef tea, wine, and (it may be) of well-timed opiates."

In those cases in which recovery takes place it is probably advisable to

give iodide of potassium during convalescence, and a good supply of nourish-

ing food is then essential. ?

Adhesive Theombosis of Ceeebeal Siiruses.—Another affection of the



THROMBOSIS OF THE SINUSES 611

membranes of the brain—tbrombosis of the sinuses—may conveniently

be described in this place, although to the pathologist it seems remote
from meningitis. I have already spoken of cases in which pyaemia results

from a putrid inflammation of the great intracranial venous channels, itself

secondary to disease of the temporal bone, facial carbuncle, or injury to

the skull, and attended with the formation of a thrombus that rapidly

softens down into a j)uriform liquid. But the affection now to be discussed

has no local starting-point, gives rise to no general infection of the blood, and
consists in a simple plugging of one or more of the sinuses with a firm clot,

which becomes closely adherent, has sometimes a laminated structure, and
tends to undergo organisation into permanent tissue. Von Dusch and
Grerhardt are the writers to whom we are most indebted for our knowledge
of it. It is, I believe, of very infrequent occurrence ; at least, I find only one
example of it in our pathological records at Guy's Hospital. Its most usual
seat ie the longitudinal sinus ; sometimes it extends into the tributary veins,

so that the hemispheres appear to be covered with coiling worm-like bodies
;

sometimes it is prolonged into one of the lateral sinuses. In some instances

haemorrhage beneath the arachnoid seems to have occurred as a consequence
of this affection ; in others the substance of the brain is said to have been
found ecchymosed or softened, but it appears to me doubtful whether those

cases have been correctly interpreted.

The clinical recognition of plastic or adhesive thrombosis of a cerebral

sinus is exceedingly difficult. One might have thought that the distension

of collateral channels would serve to indicate its presence. And some
writers have described an engoi'gement of veins running from the anterior

fontanelle of an infant to the neighbourhood of the temples and ears, and the

occurrence of epistaxis, as signs of plugging of the longitudinal sinus ; while
they have supposed that oedema over the mastoid process pointed to obstruc-

tion in the corresponding lateral sinus. But surely one often sees veins

ramifying over the scalp of a child without any such affection being present.

There are, however, certain conditions under which this form of throm-
bosis is especially apt to occur, and which, therefore, may suggest a
suspicion of its presence. It has been observed in ill-nourished infants, six

months or a year old, who have suffered severely from diarrhoea for some
weeks before their death. Such cases generally resemble those of the
" spui'ious hydrocephalus," described at p. 591, but with the addition of some
more definite cerebral symptoms, such as nystagmus, squinting, ptosis, facial

paralysis, and especially rigidity of the neck, back, or limbs. The bones of

the skull may be felt to overlap one another, and the fontanelle is generally

sunken, but in one of Gerhardt's cases it was said to have filled out and to

have become tense towards the last. In adults an adhesive thrombosis seems

sometimes to occur spontaneously ; sometimes it is consecutive to enteric

fever, or a sequel of parturition, especially when much blood has been lost.

Its symptoms are very vague. There may be little more than a general

apathy and depression, or the patient, after complaining of headache, or

being delirious, may become comatose, or his face or limbs may be affected

with convulsions or with some form of paralysis. Thus this rare disease is

liable to be mistaken for several others, each of which is comparatively

common ; namely, for the less acute form of meningitis, for tumours and
other lesions limited to the upper parts of the hemispheres, and for the

diffused affections of the brain which were described in the last chapter.

The duration of the thrombosis is variable ; it may last several weeks,

or death may occur a few days after its commencement, so far as this can be
determined from the clinical history of the case. Its treatment would
probably consist in keeping the patient in a state of perfect quietude, feeding

him well and administering ammonia and stimulants.
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HEMATOMA OF THE DuEA Matee.—There still reraains to he described

an affection of the cerebral membranes wliicli, Laving for many years been

a puzzle to morbid anatomists, has recently become a subject of clinical

interest also. It consists in tbe presence of one or more membranoris layers

on the inner surface of the dura mater, witbin the so-called arachnoid cavity.

When recent they are soft and vascular, but in course of time tbey may
become tough, white, and fibrous, so as to resemble in appearance the dura
mater itself. Yirchow says that in one instance be counted no less than six

or seven of them lying one upon the other. Tbey commonly extend over

the greater part of a hemisphere, and at their margins they adhere together

so as to form a closed sack, or a series of sacs, which are generally attached

much more firmly to the inner face of the dura mater than to the arachnoid

surface of the pia mater. In consequence they were fonnerly supposed to

be formed by a separation of the imaginary parietal layer of the arachnoid

from the dura mater, but this notion has long ago been refuted. Jndeed,

the cyst is sometimes perfectly tuiattached, so that it falls out as soon as

the fibrous covering of the brain is cut through. In a large proportion of

cases (50 per cent, according to Huguenin) the affection is bilateral, a

separate hsematoma concealing and flattening the convolutions of each

hemisphere. A considerable quantity of blood, either recent or tawny-brown
with age, is commonly found between the layers, which themselves are often

deeply stained with haBmatoidin. But sometimes that which fills the ad-

ventitious cavity, or cavities, is a thin serous fluid which may contain a

quantity of cholesterine ; it is believed that such cases afford the only ex-

amples of what was formerly described as a variety of hydrocephalus, in

which the effusion was supposed to be in the arachnoid space, instead of

being in the ventricles (^Hydrocepliahis externtis).

In 1845, Mr Prescott Hewett, in a paper read before the Eoyal Medical

and Chirurgical Soc, maintained the opinion, which had before been promul-
gated by Houssard and Baillarger in France, that the starting-point of this

disease is an effusion of blood into the space between the dura mater and
the arachnoid surface of the pia mater. But a few years afterwards Virchow
gave the powerful support of his authority to a very different doctrine,

namely that the earliest morbid change is an inflammation of the dura
mater ; this, he supposed, becomes hypersemic, and exudes upon its under
surface a delicate material, richly supplied with wide, thin-walled vessels,

which rupture and yield the blood that is so commonly found extrava-

sated in cases which have proved fatal. Virchow' s view has been adopted

by most of those who have since written on the subject ; and his name
"pachymeningitis hsemorrhagica" has met with very general accej^tance.

Quite recently, however, Huguenin has reverted to the theory that the dis-

ease begins as a haemorrhage. If his observations are coiTect, one can

hardly escape from the conclusions which he draws from them ; and in any
case the best designation for it seems to be the old one of " heematoma of the

dura mater," which leaves the question of its origin open. I should mention
that in a large majority of instances the affection is merely a complication

of cerebral atrophy, whether of that form which is simply senile, or of that

which is due to chronic alcoholism, or of that which constitutes general

paralysis of the insane. Now, Huguenin states that in a number of cases

of general paralysis he has been able to trace what he believes to have been

the earliest stage of a hsematoma, in the presence of a soft layer of blood-
clot, spread out over the convolutions, having its greatest thickness (2 mm.)
opposite the parietal eminence, and gradually thinning off towards its mar-
gins. This substance comes away from the dura mater only in small shreds,

but they have no vascular connection whatever with that membrane, which
is itself perfectly intact, pale, and free from hypersemia. Moreover, the
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microscope shows that they really contain at this period no elements, but
those of coagulated Mood,—a network of coagulated fibrin, blood-discs,
and leucocytes. Afterwards, indeed, the clot undergoes organisation, vessels
are developed in it, and become continuous with those belonging to the
dura mater, which now looks more or less injected. Anyone versed in the
ordinary pathological doctrines of the day will have little difficulty in form-
ing a conception of the nature of the subsequent changes, which lead to the
formation of massive membranous layers, or to the accumulation of collec-
tions of blood, or of serous fluid in their midst.

As to the original source of the hsemorrhage, Huguenin thinks that it

comes from the veins which open into the longitudinal sinus ; he has noticed
that these vessels are often varicose and thinned, that their coats are
affected with fatty degenei-ation, and that they are sometimes filled with
thrombi ; once he actually discovered a laceration in the wall of one of them
in a case in which a layer of blood was spread out over the brain.

Hsematoma of the dura mater occurs more often in males than in
females. It ^is met with chiefly in those who are advanced in life, but
exceptional cases of it may be seen at all ages ; in 1864 Dr Wilks exhibited
to the Pathological Society a specimen taken from a young man. I have
already shown how frequently this affection is associated with atrophy
of the brain. It is scarcely ever observed in the post-mortem room
of a general hospital. At Guy's I do not know of a single well-marked
example of it within the last twenty years. Dr "Wilks obtained his prepa-
ration from the dissecting room, the young man, who was " half-witted,"
having died in a workhouse. Thus I am unable to understand Huguenin's
statement that among the causes of hsematoma are chronic affections of the
lungs and heart, kidney diseases, blood diseases (such as " pernicious

"

.anaemia, scurvy, and haemophilia), typhus, recurrent fever, smallpox, acute
rheumatism. When they end fatally, these complaints are no doubt some-
times attended with hsemon-hage into the membranes, but it by no means
follows that in cases which recover the same thing may occur to such an
•extent as to lead to the formation of membranous layers. Injuries to the
head, however, seem occasionally to give rise to the affection. In 1855
Dr Quain showed to the Pathological Society a specimen taken from a>

farmer, aged fifty-eight. He had for three years suffered from various
cerebral symptoms, which dated from a fall from his cart, when he was
temporarily rendered insensible and received a large scalj) wound on the
jight side. '

The clinical course of haematoma of the dura mater varies widelv in
.different cases. Sometimes the only recognisable symptoms are those of a
fatal apoplectic seizure consequent on the sudden outpouring of a large
quantity of fresh blood in or between membranes formed out of a coagulum
^f old date, which itself had in no way disturbed the patient. Very often
the affection is found on post-mortem examinations of those who have died
of general paralysis of the insane, unattended with any unusual symptoms
such as to suggest the presence of a haematoma. It would be a great
mistake to suppose that the epileptiform and other attacks which are of
frequent occurrence in general paralysis are usually, if ever, traceable to
that condition. Indeed, as Huguenin remarks, the wasted brains of these
patients allow of the accumulation of a large quantity of blood, or of
products derived from it, on their surface, without pressure. Even head-
.ache seems to be very generally absent in such cases.

However, it would seem that in some exceptional instances the affection
.gives rise to symptoms that may enable it to be diagnosed. Huguenin lays
stress on the occurrence of two or more apoplectiform attacks separated by
^n interval during which the patient remains fairly well. He relates in
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detail the case of an intemperate man, aged thirty-one, who about two years

before his death began to complain of severe headache, and who one day

fell unconscious, -nath a slow, full pulse, contracted pupils, transitory convul-

sive movements of the right side, and partial paralysis of the right side of

the face. After twenty-four hours he gradually recovered his senses and
got up, but he continued to suffer from^ pain in the head, and slowly lost his

m.emoiy and intelligence, and finally he had another seizui'e which proved

fatal in four days. The brain was found atrophied, with dilated ventricles^

and with a hEematoma on each side consisting of a complete membranous
sac divided into compartments. But I cannot endorse Huguenin's opinion

that such a history is in any way characteristic of this affection.

Attem.pts have also been made to diagnose hsematoma of the dui'a mater
in cases which have ended in recovery. That it is possible for the affection

to subside after giving rise to well-marked symptoms appears to be estab-

lished by a case recorded by Bouillon Lagrange. An old man, aged seventy-

five, who was suffering from drowsiness, and who was already failing in

intelligence and memory and bodily activity, had a fall from his horse. He
was not injured outwardly, but he now became more deeply unconscious

and had right hemiplegia. At the end of two months he was perfectly

comatose and almost totally paralysed : he was unable to speak, and passed

his motions under him. After this, however, he gradually began to improve,

he regained his senses and his memory, he recovered the use of his limbs,,

and when two more months had elapsed he was considered to be cured. He
remained quite well for six months, and then he was mui'dered. The back
part of the right hemisphere was found to be flattened by a cyst, which
adhered to the arachnoid and contained three or four spoonfuls of a bloody
liquid. Griesinger has even ventured to infer the presence of this affection

in a man, aged fifty-seven, who recovered and was in good health at the

time when his case was published. He had been a spirit-didnker, and for

about five months had suffered from severe headache, extreme drowsiness,

and confusion of ideas. His gait then became unsteady, his pupils were
equal and contracted, his pulse was rather in-egular, he seemed to have a
little loss of power in the left side of the face. He would sleep all day
long, and passed his urine in his bed, but at the end of a month he began
to improve, and in about ten days from that time he was perfectly well and
was discharged from the hospital. Griesinger confesses not only that he
expected a fatal issue but that he originally diagnosed a rapidly-growing

cerebral tumour. It is perhaps -worthy of notice that among the symptoms
of which the patient complained was one which I have myself seen in a

case of tumour, namely, a sensation of something moving to and fro -ndthin

the skull, but so little is positively known of recoveries from any of the
organic diseases of the brain that the observations of Griesinger and Boxiillon

Lagrange are well worthy of being remembered.
The best treatment for a case supposed to be one of hsematoma would

probably consist in the application of cold to the head, in the administration

of purgatives, and perhaps in the abstraction of blood by leeches or even by
venaesection.



NEUROSES

FUJ^CTIONAL DISORDERS OF THE NERYOUS SYSTEM OF WHICH
THE ANATOMICAL SEAT IS UNKNOWN

THE SPASMODIC NEUROSES

Histrionic spasm or spasmodic tic—Spasmodic wrynech—"Function-spasms''
excited hy movements— Writers' cramp and other '^professional " spasms
—'Paralysis agitans—Chorea—Tetany—Tetanus—Hydrophobia.

We liave now to enter upon the consideration of a group of diseases

wMcli may be termed tlie "spasmodic neuroses," and in all of which
the chief symptoms are spasmodic movements in the voluntary muscles.
Some of these are very closely connected together, being often found
at once, or in succession, in the same patient ; others are not more inti-

mately related to one another than to any of the other neuroses. The
order in which I shall take them will be to begin with those which are
limited to a single muscle, or to a few muscles, and afterwards to pass to
those which involve an entire limb, or the whole body. The following
enumeration of them, with brief definitions, will, I think, be found useful,

since they are apt to be confounded with one another, particularly when
affecting the upper limbs.

1. Spasmodic tic or histrionic spasm.—A jerking movement, sometimes
limited to a single muscle, repeated at considerable intervals without
alteration for a great length of time ; sometimes suddenly replaced by a
similar movement of an entirely different part.

2. Spasmodic wrynech or torticollis.—Paroxysms of clonic spasms in one
side of the neck, rapidly succeeding one another, and leading to great dis-

tortion of the head ; sometimes extending to the side of the face or to the
corresponding upper limb; sometimes passing into tonic contraction of

certain cervical muscles ; occasionally subsiding for a time, and recurring
after the lapse of some years.

3. Writers' cramp and the analogous affection of musicians, milkmaids,
and others ; consisting mainly in an incapacity to perform some particular

action, in consequence of a spasmodic movement in the fingers, hands, or

wrist ; tending to progress and to involve other muscles, even those of the
opposite limb, if these are called into play in the continued performance of

the action in question.

4. Paralysis agitans.—An oscillatory movement, generally beginning in

one of the upper limbs, but afterwards affecting the corresponding lower
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limb, or the opposite upper limb, or the neck, or tongue, or all these parts

together ; for a time paroxysmal, but afterwards continuous so long as the

patient is awake ; at tirst ceasing when the affected muscles are called into

voluntary action, but at a later period increased by all attempts to use the

limbs ; attended, in advanced cases, with some degree of rigid flexion of the

trunk, arms, and legs, and with a tendency to hurry in walking or to fall

forwards.

5. Chorea or St. Vitus's Dance.—A disorderly succession of more or less

perfectly co-ordinated movements, occurring altogether involuntarily, and
interrupting and frustrating the progressive motions of the limbs and body

;

often limited to the arm and leg of one side, or more severe in them than
in the opposite limbs ; occasionally replaced by incomplete paralysis, com-
monly attended with an altered mental state, and sometimes even with
mania.

6. Tetanus.—Tonic spasms, occurring in paroxysms ; beginning in the

jaw or neck, and extending to the whole body; accompanied by extreme
pain ; in the great majority of cases, traumatic in origin, and fatal in

result.

7. Tetany.—A tonic spasm, occurring in paroxysms lasting some minutes,

or even longer
;
generally limited to the distal parts of the limbs; but in

some instances extending to the face and trunk.

8. Hydrophobia.—Spasms chiefly affecting the pharynx and larynx

;

excited by attempts to swallow liquids ; the result of infection by the bite

of a hydrophobic animal ; ending in death.

Spasmodic Tic.—Histrionic spasm.—This is a disorder for which we
have in English no very good designation. The French term it tic convulsif,

while the Germans employ the name of mimischer Kramf for that form of it

which affects the muscles of expression, or those supplied by the facial

nerve. Dr Sieveking, in tra.nslating Romberg, introduced the term his-

trionic spasm as an equivalent for the German name, but it has not been
generally accepted, and it is liable to be misunderstood, and taken as

meaning that actors are especially subject to the complaint. Spasmodic tic,

therefore, is the designation which I shall employ.
Its essential feature is the occurrence, at longer or shorter intervals, of a

sudden rapid involuntary contraction in a single muscle or group of muscles.

One eye may be instantaneously closed and opened, or the forehead may be
wrinkled on one side, and as quickly made smooth again ; or the angle of

the mouth may be twitched to one side, giving to the face the aspect of a

meaningless grin. Or, again, the head may be made to nod forwards, or

the neck may be distorted to one side, or the shoulder shrugged, or the
diaphragm may contract and cause the utterance of a sharp cry. Trousseau
mentions that after the lapse of twenty years he recognised a former school-

fellow, who happened to be walking behind him, by a sort of barking noise

that he made. The person himself is often unaware of the complaint;

which is, indeed, scarcely more than a morbid habit or trick. Trousseau
says that he was consulted by a lady whose three daughters had muscles in

different parts of the body affected with spasmodic tic, for which she

bitterly reproached them, but who did not know that she herself had it in

her face. Another point which this writer mentions is that the movements
sometimes shift from one part and attack another. Thus a patient came to

him for violent spasms of the head and one shoulder ; methodical gymnastic
exercises were prescribed; and after some time the affection disappeared
from the right shoulder (where it had been located) and presently showed
itself in the left shoulder. A similar instance is related by Sir Thomas Watson,
of a gentleman who when young used to give an involuntary shake of his
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lead ; a blister, applied to his throat for some affection of the air-passages,

made this movement painful, and the movement ceased ; but, to use his

expression, it broke out in his nose, so that he was ever afterwards in the

habit of wrinkling it. I lately saw a boy, aged twelve, who four years

before had acquired a trick of sniffing with his nose, and of coughing as

though he would be choked ; this was followed after two years by a habit of

*' making faces ;" and a month before he was brought to me he began to toss

his head over to the right side at intervals of a few minutes ; whereupon

the sniffing and coughing were given up. Sometimes, however, an affection

of this kind lasts for a whole lifetime unchanged.

I do not know that it is ever influenced by medicinal treatment.

Spasmodic Wryneck or Torticollis.—In describing spasmodic tic, I

just now mentioned a form of it which consists in twitching of the patient's

head to one side, this contraction (as is usual in that complaint) being sudden

and passing off instantaneously, so as to leave the neck perfectly free in all

its motions. But the cervical muscles are liable to another and a very

different kind of spasm, which is called "wryneck " or " torticollis." This

is characterised by a rapid succession of jerking movements, that draw the

head with great force towards one shoulder, and give rise to extreme defor-

mity, of which, however, the exact description differs somewhat, according as

one or another muscle is chiefly involved. "When it is the sterno-mastoid,

the corresponding ear is pulled down towards the clavicle, while the chin is

pushed upwards, and the whole face is thrown to the opposite side. When
it is the trapezius, the head is simply drawn backwards, without rotation of

the chin ; the shoulder being at the same time raised. The fact that the

larger half of the head lies across the median line on the unaffected side

has often led to mistakes as to which side is really the seat of the spasm.

But this is a matter of direct observation, and not merely of inference ; one

or more muscles in a state of powerful contraction can generally be felt, or

even seen, through the skin ; and writers have asserted that they tend to

undergo hypertrophy, while the opposite ones feel soft and are apt to

become wasted. Sometimes, however, no such difference can be made out

;

one is then obliged to suppose that some of the deep-seated muscles of the

neck are affected.

Spasmodic wryneck occurs chiefly in adults. Dr Reynolds says that all

but one of the patients whom he has seen have been more than thirty years

of age, and the majority more than forty. However, one well-marked case

has recently been observed at Guy's Hospital in a girl, aged eleven, who
had had it ever since she was a baby twelve months old. Men and women
appear to be affected in about equal numbers.

Origin.—This disease is often directly traceable to cold. Thus Dr Golding
Bird (' Guy's Hosp. Eep.' vol. vi) had a patient who was attacked shortly after

having been thrown into a state of partial stupor by driving across an open
country in a gig one severe winter's night. And Dr Bright relates the case

of a woman who was sitting exposed to a draught of cold air, when she

suddenly felt what she thought was " a nerve giving way" on the left side

of her neck, whereupon her head was drawn to the right. I know of two

instances in each of which the complaint appeared clearly to be the result

of a fall upon the head. Very often, however, no exciting cause can be

discovered. The patient, if a woman, may have been pregnant when the

complaint began ; or it may have followed a severe mental shock, con-

tinued worry, or (according to Erb) an attack of enteric fever; but none of

these conditions precede it often enough to be definitely associated with its

aetiology. Dr Eeynolds notes, as a significant fact, that he has not been able

to trace it to overwork. But Dr John Harley has reported, in vol. Ivii of
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the 'Med.-Chir. Trans.,' two cases in wMcli this appeared to be the cause

of wryneck, one being that of an engraver whose head was habitnally kept

raised and slightly rotated to the right, so that he might have an oblique view
of the plate on which he was engaged. And, in confirmation of his opinion

that it was this which gave rise to the affection, Dr Harley mentions the

case of a governess who spent much of her time in ruling the pupils' copy-

books, and who used to rotate her head rhythmically and with emphasis
from left to right ; she, in her declining years, lost her control over this

movement ; and her face was twisted every second to the right shoulder,

unless her attention was strongly engaged in some other matter.

Symptoms.—In cases not directly traceable to cold, the development of the

complaint is generally very gradual. Dr Reynolds describes the patient as

at first feeling uneasy in his neck, and as thinking that something is va'ong

with his cravats or with the pillow, until after some months he discovers,

or is told by a friend, that his head is not straight. During the early

progress of the case, an ordinary observer might suppose that the man's
shirt-collar was uncomfortable, and that he was trying to ease it by moving
his neck to one side ; or that he was looking over his shoulder, and endea-
vouring to get his head further round. Pain is at first absent, but after a
time he complains of a dull, aching sensation, which extends to the shoulder

or even down the arm. At first, by an exercise of the will, he can overcome
the spasm, so as to look straight before him, or towards the affected side

;

even at an advanced stage he can sometimes by a very powerful effort

restore the equilibriiim of the two sides for a moment, but at the cost of

much distress, and with the risk of aggravating the severity of the spasms
afterwards. As the disease progresses, he generally gets into the habit of

bringing his head into the proper position with his hands. Thus a person

to whose case I have already alluded used to walk about with his arm
raised, and ready to seize hold of his nose, wliich he employed as a kind of

lever to control the movements. The spasms are always arrested during
sleep, and they often cease when the patient is in the recumbent posture, .

and when he supports his head with his hands. They are at once brought
on by any excitement, and by talking, or by attempting to walk. In the

more severe cases the head is jerked about with extreme violence, and this

goes on for hours or even for days without any interval. Sleep may be
rendered impossible, and the state is altogether one of the utmost misery.

Spasmodic wryneck may remain stationary for years ; neither advancing
nor receding. But sometimes it extends from the parts first affected to the

side of the face and the eye, or to the shoulder and arm. I know of two
cases in which the movements began in the upper limb and attacked the
neck secondarily. This and the fact that the deep cervical muscles are

sometimes the ones mainly concerned prove that the disease is not specially

associated with the distribution of the spinal accessory nerve, as would
appear from the description given by Erb and others. In some cases it

passes off within a few months under some plan of treatment, and a long
while afteiTvards returns with its characters unaltered. Thus in a case of
Dr Golding Bird's, already referred to, there was an interval of about seven
years between the first and the second attack ; and I have notes of another
case in which the patient got well, returned to his work as a gasfitter for

thirteen years, and at the end of that time was again seized with the disease,

but on the opposite side. I do not know that this neurosis ever, like spasmodic
tic, deserts one part of the body in order to attack another immediately
afterwards.

In the advanced stages of the disease it sometimes but not always
^

happens that the muscles which are the seat of the spasms fall into a state

of tonic contraction, so that for hours together the head remains obliquely
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drawn down to tlie slioulder but perfectly motionless. Even then, however,

any kind of emotional excitement, or the slightest attempt at voluntary

m^ovement, generally leads to the development of clonic spasms. Some
writers have also described tonic wryneck as a separate form, and it is the

fact that in some cases there is no history of the occurrence of the ordinary

jerking movements at any period. Thus a girl, aged seventeen, who was
lately in Guy's Hospital under the care of Dr Habershon, had her head
drawn down so that the chin rested on the second left costal cartilage, and
vnth the right side of the lower jaw so close to the sternum that it was
difficult to introduce a finger between them ; very slight twitching move-
ments were all that had been noticed. But the affection was said to have
developed itself while the patient lay paralysed in bed, unable to move a

limb, or even to feed herself, and this perhaps accounts for the absence of

clonic spasms. It is, however, to be noted that the girl was the subject of

well-marked hysteria, for it is possible that the wryneck was really an
expression of that neurosis, and analogous to the contractions of the limbs,

which (so far as I know) occur only in hysterical women.
Another cause of this form of wryneck is irritation from disease of the

teeth. Two such instances are on record, in both of which the spasm seems

to have been tonic. One is a case of Mr Hancocks's (' Lancet,' 1859, i, p.

80), of a girl who for more than six months had had her head drawn down
nearly to the left shoulder ; extraction of a stump and of a decayed tooth in

the left side of the lower jaw completely cured her in a few days. The other

case, which occurred in 1813, is related by Mr Mitchell in the fourth volume
of the ' Med.-Chir. Transactions.' It is so far peculiar that the spasms
began in the tongue and side of the face, and only affected the neck after

the lapse of some days, but we have seen that precisely analogous modifica-

tions, in the extent to which different muscles are involved, occur in the

ordinary clonic form of wryneck. The patient was a woman, aged fifty
;

during the attacks her neck was drawn round to the left shoulder, her arm
was rigidly extended, her eyelids were widely opened, and the two eyes.

directed to the left, her mouth was opened and distorted to the left side,

showing the clenched teeth ; her tongue felt as hard as a board and was
curved to the left side ; her forehead was wrinkled, and all the muscles of

lier face were thrown into a state of rigid distortion. After three months
the tonic spasm was succeeded by a rapid tremulous motion of the affected

parts, and the attack passed off, to be repeated at intervals which rapidly

grew shorter, so that a fortnight from the commencement of the disease the

spasms became almost continuous. Extraction of some carious teeth and
fangs in the left upper jaw was quickly followed by a cure. I am not

aware that the ordinary clonic form of wryneck has ever been traced to local

irritation of any kind.

Besults.—One curious effect of wryneck, when it occurs in childhood is the

permanent deformity in the bones of the face to which it gives rise. In the

girl to whose case I have just alluded the left side of the face was consider-

ably larger than the right. Thus, when the head was just straight, the

right eye lay at a higher level than the left one, the median line of the face,,

instead of being upright, formed an obvious curve, with its concavity

towards the left, and the left side of the upper jaw projected beyond that

of the lower jaw, while on the right side the relation between them was.

reversed. The vertebrse of the neck were also distorted, there being a pro-

jection on the left side, apparently caused by the transverse process of the

atlas. Precisely similar deformities were noted in the little girl, aged eleven,

who had been in the hospital a few years before. They are of importance,

because they might be regarded as indications of a primary disease of the

bones, such as does in fact often cause a prominence of the cervical spine on
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one side, and moreover is constantly attended with impairment of tlie

movements of the head.

Treatment.—This is veiy unsatisfactory ; on the one hand many cases

are altogether intractable and are not benefited by any curative measures
;

on the other hand those in which relief is afforded, or which get perfectly

well, yield to the most diverse remedies, which must differ altogether

in their modus oi^erandi and each of which in turn fails more often

than it succeeds. Dr Reynolds speaks of galvanism as being very useful

in cases which are not already of too long standing. He finds that a

continuous current of moderate intensity, passed through the muscles which
are the seat of spasm, causes them to relax, at least for a time. But he adds
that even when by this means the head has been maintained in equilibrio

for many minutes, day after day, he has often observed that, as soon as the

poles are withdrawn, the spasms continue instantly to return. And some-
times it has been obvious that the ultimate effect of the treatment has been
to increase the movements. In a patient who some years ago came under
Dr Habershon's care at Guy's a considerable amount of relief was afforded

by the plan of fastening the sponges upon different parts of the neck, and
leaving them for some hours at a time. Faradisation of the muscles on the

opposite side of the neck is sometimes useful, by increasing their power of

resistance. On the affected side there is an exalted sensibility to interrupted

currents ; the patient may be altogether unable to bear the application of

-one which is so weak as to cause no pain whatever on the healthy side.

Rest is of course essential; and it would seem desirable that some
mechauical support should be provided which may keep the head in its

proper position. Dr Reynolds, however, says that he has not yet seen any
apparatus which a patient with confirmed wryneck could habitually wear,

but that the appliance suggested by Dr Hearne, of Southampton, is useful

in recent cases, and may at least control the movements for an hour or two
;

as, for instance, when a clergyman wants to get through a particular

service.

Another measure of which he speaks highly is the hypodermic injection

of morphia. Beginning with a tenth of a grain, he recommends that one
should, if possible, increase the dose until two or even three grains are

administered twice daily.

In one case recorded by Dr Radcliffe (' System of Med.,' ii, p. 133) arsenic

was injected subcutaneously with very striking results. From five to

fourteen minims of Fowler's solution were thrown into the connective

tissue over the affected muscles at intervals of three or four days or longer

;

they caused much local irritation and inflammation; but this was after-

wards diminished by diluting the solution with water. After the fourteenth

injection, at the end of about nine weeks, the patient left the hospital

almost well. This method of treatment has, however, been tried at Gruy's

by Dr Wilks and by Dr Moxon, but without success.

Dr John Harley has recently ('Med.-Chii-. Trans.,' Ivii) related two cases

in which the administration of large doses of succus conii proved very useful.

Beginning with an ounce of the liquid, he rapidly pushed the dose in each

case until one patient took three and a half ounces once daily, and the other

four ounces twice daily. The effect aimed at was the production of a
general relaxation of the muscles, so that at the end, the second hour after

swallowing the hemlock juice, the patient should be unable to rise from the

sitting posture or to walk unassisted, and that there should be ptosis,

impairment of power to masticate and swallow food, and slowness of speech.

In the first case the spasm became greatly diminished ; but the drug had
ultimately to be discontinued on account of the mental depression to which
it -gave rise. In the second case the affection was almost cured, and the

m
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patient resumed his occupation, working half-time, with only an occasional

tendency to twist of the head, if he became overtired. Dr Moxon has
followed Dr Harley's plan at Guy's with a decided measure of success.

Another plan of treatment, hy which Busch succeeded in curing
permanently three cases out of four, is the application of the actual cautery

in lines, five or six inches long, to the neck on both sides of the spine, and
maintaining suppuration for some weeks after the separation of the eschars..

Some years ago (*Med.-Chir. Rev.,' 1866) Mr Campbell de Morgan
excised an inch of the trunk of the spinal accessory nerve, above the origin

of the branches to the sterno-mastoid muscle, in one very severe case, with
permanent relief to the spasm, but with equally permanent paralysis of the-

affected muscles. Another operation which is performed several times with
good results is the subcutaneous section of the sterno-mastoid muscle.

In those cases in which the spasm is tonic, it is always advisable to-

straighten the head under chloroform, and to endeavour, by mere mechanical
appliances, to prevent the return of the contraction.

Function-spasms.—Within the last few years several observers have-

devoted attention to cases in which spasmodic contractions of various kinds
are brought about by voluntary movement, the exciting cause in each
instance being generally limited to some one particular action, so that the
patient remains quite quiet when merely sitting or lying down, and is abler

to use all his muscles for other purposes perfectly well. The best paper on
the subject is, I think, one by Dr Weir Mitchell in the ' American Journal

''

for 1876. His name for this group of affections is that of "functional
spasms ;" but this appears to be so liable to be taken as meaning " spasms
which are functional and not organic," in which sense it would include all

the diseases described in the last few sections, Ihat I have thought it better

to substitute for it the term " function-spasms " which, if less euphonious,
is also less misleading.

Many of Dr Mitchell's cases are exceedingly curious. Two are examples
of what he terms "lock-spasm." A watchmaker, who often had to pick up-

and adjust very small screws, would find ten or twelve times a day that his

thumb and forefinger suddenly became locked upon one of them, so that he
had to release it with a loop of twine, not always without wounding the
finger ; even then the cramp would last for some considerable time longer. At
a later period, when he was turning over the pages of a book, the finger and
thumb would sometimes close with violence, so as to tear the leaf. Another
man, a sawyer, was liable once, or even twice, a day to have the arm arrested,

and fixed in a state of flexion, at the moment when his saw was drawn back
to pre^ai'e for the downward movement. By no effort that Dr Mitchell

could exert was he able to overcome the spasm ; on one occasion he made
the patient bend over, so as to bring the forearm into a horizontal position,

and he then found that for five minutes the biceps supported a weight of

eighty pounds suspended from the wrist.

In other cases, the attempt to walk was accompanied by a tonic spasm
of certain muscles, so that a kind of stringhalt was produced. Yet another
patient, a journeyman tailor, had an extraordinary seizure whenever he
jumped up suddenly from the prone or the sitting posture. The right leg

was then bent at the knee, the left was thrown on it in violent flexion, the
body and the head were twisted to the right ; the right arm was extended
and raised ; the left was thrown outwards and backwards in extreme prona-
tion. Then there was a general writhing of the whole frame, the face

muscles twitching here and there ; and the attack passed off with a groan
of relief. This man could make every possible movement, slowly or abruptly
as he pleased, so long as he remained seated or lying down ; he was even
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able to get up ; and, after cautiously standing still for a moment, could walk
away as well as anyone else.

In other cases, again, spasms accompanied tlie act of laughing or

talking, or, above all, chewing. One patient, as soon as he began to

masticate his food, had his mouth jerked open, so that he had to keep
shutting it with his hand. When he wanted to swallow, his face assumed
an aspect of teiTor. "He would suddenly muster courage, and swallow
the contents of his mouth at a gulp. Then instantly the jaw flew open,

the head was drawn back and down upon the left shoulder, the face

was convulsed, and sweat ran from the forehead." In another case of the
same kind the gastrocnemius were involved in the spasm, so that the patient

was jerked into a squatting position. I have myself seen an instance in

which the chewing of food brought on a kind of wryneck, the head being
twisted over to one shoulder ; and another, in which the effort of speaking
was attended with an extraordinary series of grimaces.

But the strangest of all are perhaps certain cases in which any attempt
to stand excites violent convulsions. The patient is throwTi off his feet, his

legs pass into a state of clonic sj^asm, and he begins to execute a succession

of the most rapid and irregular jumping and skipping movements, even
though he may be supported on each side by another person. So great are

his efforts that his face flushes, his pulse is quickened, and he breaks out
into a profuse sweat. Yet when he is lying or sitting he remains quiet,

and can move his legs perfectly well in all directions. In this affection a
special name, that of " saltatorial spasms " was invented in 1859 by Bam-
berger, who recorded two examples of it. A few similar instances have
since been observed by other German observers, and in England by Dr
Growers, who has written on the subject in the ' Lancet ' for 1877. In their

details these cases differ to some extent from one another, and this affords

one an additional reason for purposing to include them in the wider group
of "function-spasms." Sometimes it has been possible for the patient to

excite the movements by pressing with his feet against the foot-board of

the bed, even while he is lying down ; in one instance, tickling the skin of

the soles would elicit them ; in another, pressure upon a tender part of the
spine had the same effect. They have often been much augmented by
emotional excitement ; and this, I think, has sometimes led to cloubts as to

their genuineness, it being found that they are much less violent when no
one was looking on ; but the same thing may be said of many other affec-

tions belonging to the same class. Erb suggests that saltatorial spasms
will ultimately be found to be exaggerated tendon-reflex ; but in one of Dr
Grower's cases traction on the tendo Achillis, after the method described at

p. 376, produced no ankle-clonus. Dr Growers is no doubt right in

thinking that the movements are due to the combined and simultaneous
action of peripheral and voluntary stimuli upon irritable centres in the
cord ; but as the same stimuli are in action in all healthy persons whenever
they stand upright, this really throws little light upon the question. In
Bamberger's first case, that of a youth of nineteen, the affection came on
during convalescence from acute pneumonia ; recovery took place in about
a month under the internal administration of morphia. Other cases have
been much more protracted ; in one instance the spasm had not subsided
when the patient died of fever at the end of five years. There have been
two cases in women, both of whom were affected with hysteria ; one had
several attacks of the spasm, each lasting some months ; her recovery was
once quite sudden, exactly as so often happens in hysterical contractures.

In some of his cases of function-spasm Dr Mitchell found benefit from
the injection of solution of atropine into the substance of the affected

muscles.
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Weitees' cramp.—I have still to describe a class of cases which evidently

belong to the " function-spasms," but which differ from the rest in the

circumstance that the involuntary motions that attend them are generally

very slight and simple, being, in fact, only just sufficient to disturb the due
execution of some highly specialised action, involving numerous and com-
plicated muscular movements. A musician, for example, becomes unable
to play the piano or the violin, whichever happens to be the instrument he
may have chosen to excel in ; a tailor or shoemaker no longer has the power
to sew ; a milkmaid ceases to be able to press the milk from the cow's teats

;

a smith, to bring down his hammer upon the anvil. I have even seen a
m.an, whose whole occupation was to clean knives and boots and shoes for a
large house, and who became incapacitated for this work, although he
could still do everything else. Each of these cases, however, is excep-

tional ; infinitely more numerous are those in which the complaint consists

in an inability to write. And since "writers' cramp" has been studied

much more thoroughly than the rest, it will be convenient that we should
in the main confine our attention to it, premising that the description of it

is generally applicable to them also, mutatis mutandis. Indeed, there is no
one name which would conveniently include them all ; that of " co-ordinated-

business-neuroses," proposed by Benedikt, being too unwieldy to meet with
acceptance.

The exact nature of the impairment in the power of writing varies widely
in different cases of writers' cramp, hardly any two are alike. Sometimes
the patient's complaint is that after he has been writing for a few minutes
his hand and forearm feel wearied, sometimes that the fingSrs become sud-
denly extended so that the pen drops from his grasp, sometimes that the
index finger is straightened and drawn off the pen-handle, sometimes that

the fingers are pressed too tightly upon it so as to impede its movements.
In many cases there is no visible cramp or spasm ; all that can be seen by a
looker-on is that the hand has its motions arrested in the act of writing. But
in some instances there is obvious tremor, so that the point of the pen is

shaken.

The handwriting is often altered in character ; in some instances the
change consists in a reduction of the size of the letters, the power to make
free strokes failing, and the writing becoming "cramped;" other patients

become unable to accomplish a " running hand," and are obliged to confine

themselves to a slow "round text." I have had one patient who could do
anything but shorthand perfectly well, but unfortunately he was a law-

reporter. In the immense majority of cases, however, the peculiarity con
sists in an uncertain tremulous formation of the strokes which make up the
letters. Indeed, when the affection is severe the handwriting becomes
altogether unintelligible, consisting of a meaningless succession of shaky
lines and curves.

Persons affected with writers' cramp adopt all sorts of odd devices to

diminish the inconvenience which the complaint causes them. Some will

write only with a quill, and, so far as it goes, this is undoubtedly a good
plan, for the muscular effort required is very much less than with a steel

pen. Others employ a large thick penholder, or fix a nib in a broad piece

of cork. Dr Poore (' Practitioner,' xi) mentions the case of a man who used
a rounded mass of wood of the shape of a boy's top, which he held tightly

within the hollow of the palm of his hand. Others grasp a penholder with
the closed fist, or fasten it to one finger by means of a ring.

Sometimes, however, the fault seems to be not so much in the hand as

in the wrist and forearm. A patient of Dr Poore's said that the first thing he
noticed was a difficulty in bringing down the hand upon the paper, and for

three days he forced himself to write by holding down the right wrist with the



624 OTHER " PEOFESSIONAL " SPASMS

left Land, but " at the end of this time that resource failed him." Indeed,

one of the most important characteristics of " writers' cramp" is that it is

a progressive disease. For a time a person affected with it may succeed in

accomplishing the art of writing by bringing different sets of muscles into

exercise. Thus, instead of employing the weak muscles of the thumb and
fino-ers, he may use those of the foreann ; or he may place the ann in some
extraordinary attitude as soon as he takes up the pen, resting, perhaps, his

wiist upon the table, and raising his elbow at an angle ; or pressing the limb

close to the side of his body ; or, again, straightening the elbow, and holding

the instrument at arm's length. But if he persists in writing much all

these resources soon fail him. The muscles which he has called in to his

assistance "give out" in their turn. Even if he should have taken

the pains to learn to use the pen i^dth the other hand, that too is after

a time attacked. At advanced periods of the disease, the muscles are

often aft'ected with spasmodic contractions of considerable violence inde-

pendently of all efforts at writing. Dr Poore's patient, to whom I have
referred, complained that his hand was always poking about, it would some-

times bounce suddenly out of the side-pocket of his coat while he was walking

in the street, and he once broke a jug in consequence of an unexpected

spasm while he was pouring out some water. I had a patient who told

me that his shoulder invariably gave a jerk when he put his hand up to

his head. Lastly, in some cases, the sj^asm extends to the muscles of the

neck and body. Dr Reynolds mentions an instance in which the effort to write

caused the head to be drawn downwards to the right shoulder and the trunk

to be contorted, so as to be concave on the right side. The same writer also

states that he has seen torticollis, occasional strabismus, stammering, and
palpitation of the heart, associated Avith writers' cramp.

There is not generally any impairment of sensation. Sometimes the

patient complains of "numbness," or " tightness," or "coldness," or of some
peculiar sensation which be cannot define in one particular finger, or running

fi'om some part of the hand up towards the arm. In some rare cases actual

anaesthesia is said to be present. Very commonly the act of Avi-iting, if

continued for any length of time, causes the hand and wrist to ache, or

even the shoulder or the spine. These abnormal feelings distress the

patient to an extent which seems altogether disproportionate to that of the

actual pain which he has to endure. Indeed, a peculiarity is often observ-

able in the psychical state of those who are affected with ^vi-iters ' cramp in

its more advanced stages ; they are highly irritable and excitable, and very

desponding about their complaint. Dr Poore speaks of one man as having been

apparently on the verge of suicide, and of another as having actually taken up
a knife with his left hand and stabbed himself on the wrist. Such patients

are generally nervous, and they are less than ever able to write when others

are looking on, or when the subject matter is of special importance. Dr
Poore was told by one person that he got on better when copying than

when composing what he wrote, and another patient had to watch the point

of his pen, for if he looked away from it his handwriting at once became
unsteady. Those who are affected with this disease are also said to sleep

badly, and to be generally ill-nourished, with soft, flabby muscles. Dr
Poore attaches some importance to a thin, brittle state of the nails which he

has often noticed.

It is generally assumed that the cause of writers' cramp, and of the

affections allied to it, is overuse of the muscles, or working too hard and too

long at that particular kind of labour, which becomes accompanied with the

spasm. And it is undoubtedly true that most of those who are attacked are

clerks, or accountants, or in some way professionally engaged in writing.

Moreover, as Dr Poore points out, the commencement of the disease often
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dates from the time at which, some heavy task has been accomplished, as

Avhen an architect has worked against time to complete the details of a plan,

or a lady to finish within two or three days an etching for a bazaar. Still,

it is also the fact that some individuals strain their powers to the utmost,
and get through extraordinary amounts of writing, without ever suffering

from it ; and others are attacked who have at no time over-exerted them-
selves in any way, or have actually done less writing than is safely accom-
plished by the majority of persons. I have seen two such cases; one in a
boy, aged fifteen, whose education seemed to have been rather neglected
than otherwise ; and one in a lady of fashion, who had at most to

write a few letters and notes to her friends and relatives. The cause of the
disease must then lie mainly in the nervous organisation of the individual

;

indeed Dr Poore speaks of an instance as having come under his observa-
tion in which three generations in a direct line were affected. One of his

patients, too, referred the complaint to the severe shock caused by an alarm
of fire.

Pathology.—The seat of this neurosis is doubtful, and there are two
different theories with regard to it. One, which is supported by Reynolds and
by Erb—and which seems to me the more probable—is that it lies in the
central ganglia which effect the association and co-ordination of muscular
movements for the more complex actions. The nutrition of these structures is

supposed to be impaired as the result of over-exertion ; and the consequence
is a j)erversion of their functions, which expresses itself in irregular spasmodic
movements and in the other symptoms of the disease. A strong point in

favour of this view is the fact that when one arm has been affected the other is

»ften afterwards attacked ; and the relations which writers' cramp bears to

torticollis and other spasmodic neuroses afford a further argument in the
same direction. The other theory, which was first proposed by Zuradelli,

and which is ably advocated by Dr Poore, is that the starting-point of

the morbid change is exhaustion of some particular muscle or set of muscles
—generally one of the small intrinsic muscles of the thumb or fingers

—

muscles which are kept constantly in action throughout the whole time
during which a pen is held in the hand. One or more of these, it is sug-

gested, begins [after a time to respond sluggishly or not .at all to the
stimulus of the Avill. The patient then unconsciously calls into play other
muscles, generally those of the forearm. In their turn, these too become
worn out ; and the process of substitution is carried on indefinitely, and
always with the same result. Dr Poore has in a large number of cases of

writers' cramp tested the electric reactions of the muscles which are specially

engaged in the act of holding a pen, and has found that one or more of

them often showed a marked impairment of irritability as com]3ared with
those of the opposite limb. It might be thought that a powerful argument
against the theory in question is afforded by the well-known and remark-
able fact that a patient who is severely affected with the disease is often

perfectly well able to perform all other actions. But Dr Pooi'e argues that

the utility of the affected muscles is only apparent ; the hand and forearm,
he says, are so bountifully furnished that for most movements there are

more muscles than are required. If a man finds some of them to be weak,
he unconsciously substitutes others in their place to do the work required
to be done. This writer maintains that certain among the more delicate

actions of the hand are generally interfered with besides those which give

to the case its principal character. Thus one of his patients could no
longer hold a knitting needle ; another was unable to take up her dress

between her thumb and her forefinger ; and a third could not toss over a
letter into a letter-box. So, Erb states that the sufferers from writers'

cramp may be unable to button their clothes, to work embroidery, or to

VOL, I. 40
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play upon tlie piano. One of Dr Poore's patients Lad great difi&culty in

feeding and in dressing himself. Benedikt lias proposed to distinguish

different forms of the disease, namely, a spasmodic, a tremulous, and a
paralytic form ; but, so far as I can judge, such divisions are altogether

arbitrary.

Diagnosis.—The diagnosis of writers' cramp, or of the allied forms of

"function-spasm," is tolerably easy when they have reached an advanced

stage. But one must always recollect that impairment of the power of writing

may result from a number of other affections of the nerves and muscles of

the upper limbs. Progressive muscular atrophy, neuritis of the ulnar, the

median, or the radial nerve, compression of either of these nerves by a
tumour of whatever kind may each give rise to this symptom. Dr Poore
mentions a case of subclavio-axillary aneurysm in which the first thing

noticed by the patient was that he could write only with great effort, andl

then illegibly.

As a rule, a person affected with writers' cramp goes on without

medical advice for a long time, struggling against what he deems a
foolish incapacity to carry on his duties. But when it does happen that

one is consulted at a very early period, there may be great difficulty in

determining whether the disease is really present or not. This is particularly

the case if the patient is a nervous professional man, whose mind has for some
time been dwelling upon the subject ; or if he is a bank clerk, who has

heard all about it from his fellow-officers, and who has perhaps been reading

antunber of medical books. Such persons come to one complaining that the

act of writing causes a number of unpleasant sensations ; and one may be in

great doubt whether to laugh at their complaints or to take them seriously.

It seems to me that the best indications are afforded by the effects of rest. If

the supposed symptoms show themselves only at the end of a hard day's

work, and are entirely gone the next morning or after the interval of a
Sunday, they are not likely to be of serious consequence. Thus Dr Poore
speaks of an eminent pianist who after practising for a considerable time

suffered from an inability to adjust the movements of his fingers, so that he
could not always strike the right note, but who, a few hours later, could

play as well as ever. In such a case it is evident that there is nothing

seriously wrong. But I believe that I have seen one instance of true

writers' cramp at an early stage, in which the patient said that his hand felt

perfectly well every morning when he first got up.

I'rognosis and treatment.—In most cases a right diagnosis is of the utmost
importance, for on it may depend the whole future of the patient. At this

period the discontinuance of all writing—or of whatever other action may be
the exciting cause of the complaint—may completely cure it in the course of a

month or two. Even then, indeed, there is always a risk that the disease may
return if the muscles should be again overworked. But, most commonly, the

prognosis that must be given is very unfavourable. At an advanced stage

of the disease there is scarcely any chance of recovery, unless the patient

can altogether give up his occupation for six months or even for a whole

year. And in many cases treatment fails entirely, the disease advancing

steadily, in spite of all that can be done. The only remedy appears to be

galvanism. Of this Erb speaks highly, recommending the employment of

ascending currents along the cervical spine, as well as peripheral galvanisa-

tion of the nerves and muscles specially concerned. But I am not aware
that any results have been obtained by these methods which can be compared
with those which Dr Poore got by a method of his own: this consists

in making the patient perform rhythmical movements with the affected

muscles, while a continuous current of moderate intensity is passed through
them. His first case was that of a man, aged thirty-two, who had suffered*
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from writers* cramp for more than nine years, and in whom it presented its

severest form. Dr Poore exercised separately the deltoid, the biceps, the
triceps, and the other muscles, as well as those of the hands and fingers.

When the treatment was commenced the patient could not finish writing
the word George ; at the end of five months he was able to write a whole
epistle, forming his letters well and firmly. He had been unable to feed
himself ; he could now do all that he wanted, and had embarked in a
small business. Another of Dr Poore's cases is little less remarkable. A
man, aged forty, had for four years suffered from the disease, and had for
six months been unable to write, the attempt to do so giving him great
pain. After the first application of the current this pain disappeared,
within a week he could sign his name with tolerable ease, and at the end of

ten months his handwriting looked as good as it had ever been, although
he was not at that time able to hold his pen quite properly and tightly

between the thumb and fingers. Unfortunately, however, Dr Poore records
no similar successes in his later papers on the subject.

Bromide of potassium is said to be sometimes beneficial to patients
affected with writers' cramp, by removing the depression and irritability

from which they suffer. Strychnia is often injurious. Stimulating lini-

ments and douches appear to be almost if not quite useless. I have
already mentioned that using a quill instead of a steel pen is frequently
found to be of great service. Erb further says that many patients are
relieved by applying a narrow bandage or strip of plaster round the wrists.

This cannot, however, be expected to do any good where the only muscles
affected are the little muscles of the thumb and fingers.

Paralysis Agitans.—Another disease whose precise seat in the nervous
centres is uncertain is that known as "paralysis agitans," or "shaking
palsy."* It consists in a more or less violent oscillatory movement, affecting

especially the limbs, but sometimes the neck and the tongue also. It almost
always begins in one of the upper limbs ; the movement may at first be very

slight, in fact, scarcely more than a tremor. Charcot says it is sometimes
for a time limited to one thumb. In the beginning the patient commonly
attaches but little importance to it, but gradually the space occupied by
the oscillations becomes greater and greater and the whole limb is involved

in them, so that he is unable to go on with his work and has to seek medical
advice. Sometimes, however, the agitation of the muscles is severe from
the very first. Charcot speaks of this as the result of a sudden shock or

terror, but I have notes of two cases in each of which the patient went to

bed as usual and woke in the morning with the disease fully developed, the

right arm being in one instance the part affected, in the other both the

left arm and the left leg. In two other cases that have recently occurred

at Gruy's one side of the neck has been the earliest seat of the movements.
After a variable interval—generally after some months—the oscillations

appear somewhere else, most frequently in the leg of the same side as the

affected arm, but sometimes in the other arm. Presently the remaining
limbs suffer in their turn. The head also begins to shake, and the tongue
becomes very tremulous when it is protruded, or even when it is lying

within the mouth, but nystagmus, or oscillation of the eyeballs, seems never
to occur, nor do the jaws ever take part in the movements.

During the early part of its course, paralysis agitans is almost always
paroxysmal. Each attack generally lasts some hours, and it is followed by
a feeling of great fatigue, which gradually passes off in the interval of rest

before the next one begins. At a later period the movements become
continuous.

* [Abroad it is commonly known as " Parkinson's disease."

—

Ed.]
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The oscillations bear to voluntary motions of the affected parts a rela-

tion on whicli great stress lias been laid by successive writers, but "whicli is

hardly so simple as it has been represented to be in their definitions, Mr
Parkinson, who in 1817 first described " the shaking palsy," makes it a
point that the movements occur " in parts not in action, and even when
supported." He remarks that this distinguishes the disease from the mere
tremor of old age, as well as from other complaints, among which is that

caused by the vapour of mercury ; and it is the fact that during the early

jjeriod of the disease the hand may become perfectly steady when it takes

up a tool or a pen, and that the patient is able to control the agitated limb
for some minutes by an effort of his will. Moreover the oscillations often

go on without intermission when the elbow rests upon the knee. But, on
the other hand, I believe that in most cases at this stage the affection is

dormant so long as the patient lies quietly on his back in bed, and it is

certain that no movements occur during sleep except in the most advanced
period of the disease, when (according to Parkinson) the rest may be
entirely broken by them. This writer also mentions another curious fact

namely, that one of his patients had an intercurrent attack of right hemi-
plegia, in which the face was drawn to the left side, and this lasted a
fortnight ; during that time neither the arm nor the leg on the paralysed

side was in the least affected with the tremulous agitation, but it returned
as the limbs regained their power. In the later stage of shaking palsy,

indeed, the attempt to perform any voluntary movement brings on the
oscillations with greatly increased violence. They are also much augmented
by emotion or excitement. Even the presence of a looker-on often affects

such patients to a degree that seems extraordinary ; a man who can write

quite well when alone may be unable to form a letter while he is being
watched by a clinical clerk. A patient of mine found much relief from
keeping his arm in a sling, which greatly diminished the oscillations. In
him, as in some others, I observed that grasping the agitated limb with my
hand, so as to check its movements, led to a marked increase in them and
to the development of similar movements in the opposite arm, which was
less severely affected with the disease.

According to most writers there is in paralysis agitans, besides the
oscillatory movements, a certain degree of impairment in the muscular
power of the affected parts.- Eulenberg, indeed, has found that even in

severe cases ali'eady of long standing the reaction to induced or galvanic

currents is perfect, and both Trousseau and Charcot have taught that the
muscles really retaia their full force. The fonuer writer relates a case

in which the patient was able to exert much more power with the affected

hand (which, however, was the right one) than with the other which was
healthy—considerably more power than Trousseau himself could exert.

But this must not be taken as showing that the disease had actually aug-
mented the force of the limb, since it was not known what the man's
strength had previously been. Another point observed in that case was
that the contractility of the muscles was very quickly exhausted. When
told to open and shut his hand in quick succession the patient at first

moved rapidly, but after scarcely fifteen seconds more slowly, and soon not
at all. This point also is adopted by Charcot, and he further remarks that
there is often a retardation of the influence of the will, there being, for

example, an unduly long interval between a thought and its expression in

words. Eecently, however, M. Bourneville, the editor of 'Charcot's Lec-
tures,' has made on six patients observations with the dynamometer which
appear to show that their strength was really diminished to a considerable
extent.

One thing which impedes voluntary movements in the more advanced

i
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stages of paralysis agitans is the occurrence of rigidity in tbe muscles of

the affected parts. Charcot has pointed out that the patient commonly
maintains an attitude which is characteristic of the disease. The head is

bent so that the chin approaches the sternum, and he can with difficulty

raise it or turn it to left or right. The body is almost always bowed for-

wards when he is standing. The elbows are generally drawn slightly away
from the chest, the forearms are partially flexed, the hands, which rest

together upon the waist, present a deformity somewhat like that which

occurs in osteo-arthritis, the three inner fingers being inclined towards the

ulnar side of the hand, and their joints being alternately extended and
flexed, while the thumb and forefinger are stretched out and brought close

together as in holding a pen. In the lower limbs the rigidity is sometimes

very marked ; they are semiflexed, the knees are brought together by a

movement of adduction, the feet are curved inwards as in talipes equino-

varus, the toes are arched like the three fingers. Lastly, according to

Charcot, the features present a peculiar immobility and want of expression.

There is no actual impairment of ai-ticulation, but the speech is slow and
jerking, as though a considerable effort of the will were needed for the

pronunciation of each word. Charcot remarks that it is like that of a

person who, unaccustomed to ride, is on the back of a trotting horse.

The way in which the head and body are bent forwards in the more
advanced stages of paralysis agitans accounts for a symptom which Parkin-

son noticed, namely, that the patient tends to fall iipon his face when he

attempts to walk, and that his steps are consequently hurried, so that he

runs instead of keeping to his ordinary pace. This had, indeed, been pre-

viously described by Sauvages, but as a separate complaint, under the name
of Scelotyrhe festinans.* The man has been said to be constantly trying to

overtake his own centre of gravity. Parkinson mentions a case in which
an attendant was obliged to walk backwards in front of such a patient

with one hand on each of his shoulders to prevent him from falling.

Moreover, when he first gets up from his seat, which he does very slowly,

he makes a few hesitating and ineffectual steps before he seems to be able

to start off, and that in walking he treads only upon his toes, being unable

to bring his heels to the ground. But the most remarkable circumstance of

all is that some persons affected with paralysis agitans walk backwards
without intending it and when they mean to go forwards. Some years ago

a striking instance of this occurred in my out-patient practice at Guy's
Hospital. The patient, after a few ineft"ectual efforts to rise from his

chair, would stand up, pause, give two or three abortive attempts at starting,

and then succeed in making a few steps towards the door, when suddenly he
found himself hurried against his will backwards into the umbrella-stand
in the corner of the room. I was reminded of nothing so much as the way
in which the engines of a steamboat can be instantly reversed. Charcot
met with a case in which he could at any time induce such retrograde

movements by unexpectedly giving a gentle jDull at the patient's dress when
she was standing up.

In the more marked cases of paralysis agitans the movements of the

hands are not merely oscillatory, but resemble to some extent such as might
be purposive. Charcot points out that the thumb may be carried over the

fingers, as in rolling up a piece of paper, and that the fingers may be brought
together, just as though a morsel of bread were being broken into crumbs.

Profuse sweating is an almost constant symptom when the oscillatory

movements are at all severe. The patient may become so bathed in

perspiration as to have to change his clothes many times a day. Charcot

* [^KtXoTuplSrj (staggering) occurs in Strabo, Pliny and Galen. It has been also applied
to chorea.

—

Ed.]
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also mentions tliat he often suffers greatly from a feeling of heat, especially

about the epigastrium and in the hack, so that he insists on being kept

lightly covered. But with the thermometer the temperature is always

found to be normal.

In most cases, limbs affected with paralysis agitans have their cutaneous

sensibility unimpaired. Charcot, however, says that a feeling of pins and
needles in the hands and feet is sometimes complained of ; and I find this

mentioned in one case of which I have notes, the patient also saying that he
was unable to feel the ground. Headache and vertigo are not uncommonly
present ; and at an advanced period of the disease there may be loss of

memoiy, and even delirium.

Paralysis agitans is a disease which runs a very slow course. Charcot
speaks of it as sometimes lasting thirty years. Towards the end, the patient

falls into a very sad condition. The movements, which are now incessant

at least while he is awake, may be so violent as to shake the bed, and even
the room in which he lies. He is unable to get up, or to dress or feed

himself without assistance. His speech may become unintelligible. His
mouth remains open, and the saliva runs from it. His faeces and urine are

passed involuntarily. Bedsores may form, and he may die of sheer exhaus-

tion, or he may be carried off at an earlier period by pneumonia or some
other intercurrent disease. Charcot remarks that a few hours before death
the movements sometimes cease entirely.

Pathology.—As I have already observed, it is still uncertain whether
paralysis agitans should be regarded as an affection of the brain or of the

spinal cord. Parkinson supposed its seat to be in the cervical region of the

cord, extending up to the medulla oblongata. But perhaps indications

adverse to such a view may be found in the fact that after one upper limb
the corresponding leg is generally next affected, rather than the opposite arm

;

and still more in the cessation of the oscillations during sleep, and through-
out the continuance of a hemiplegic attack, so far as the limbs paralysed

are concerned. Hitherto anatomical investigations have thrown no light

on the question. I have made one autopsy, that of a woman, aged forty,

who died of phthisis after having suffered from paralysis agitans for eight

years ; for a year her speech had been impaired, and at the last it was
unintelligible. The only unusual appearance that I could fancy I detected

was that the substance of the pons towards the floor of the foiu'th ventricle

looked unduly grey. Charcot has been able to examine the nervous centres

in six cases ; in three they were perfectly healthy ; in three they presented

slight microscopical changes which were believed to be merely senile. In
some cases recorded by other observers there has been an obvious atrophy

of the brain, but only such as is commonly found in persons of the same
age as that to which the individuals in question had attained.

Age.—Paralysis agitans is by no means a common complaint. During
the ten years from 1866 to 1875 I believe that only about fourteen cases

were admitted into the wards of Ghiy's Hospital. It is not often seen in

persons who are not already advanced in years. Parkinson speaks of it as

seldom occurring in persons below the age of fifty ; but I find that among
the fourteen cases at Guy's there were seven in whom it began at an earlier

age, and in three of them before forty years had been reached, one being

thirty-six, another thirty-two, and the third but twenty-one years old. This
last instance is not without precedent ; for Charcot mentions a case of

Duchenne's in which the patient was only twenty, and one of Fioupe's

which occurred in a girl of fifteen or sixteen who had been terrified by a
bombshell during the siege of Paris. On the other hand, in six of my
fourteen cases, the disease began between the fiftieth year and the fifty-

ninth, so that there was only one in which the patient was stni older when
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first attacked, namely, at the age of sixty-four. It is therefore a great mis-

take to suppose that shaking palsy is essentially a senile disease. But ou
the other hand, I am not sure that a strict line of separation can be drawn
between it and the tremor which is so common in old people, and which (as

Dr Maclachlan found among the inmates of Chelsea Hospital) has little or

no tendency to shorten their lives. He even mentions one case in a
pensioner, aged 107, who had been affected with it ever since he was sixty.

But it may be that the same affection, which in young subjects is

progressive, is in older persons comparatively stationary, or runs so slow a
course that death overtakes them before it has had time to develop itself

fully. Dr Handfield Jones has, indeed, expressed an exactly opposite view
of the matter, namely that paralysis agitans in young subjects is a less

serious form of the disease and curable, whereas in older patients it is

incurable. But I cannot find any evidence in support of such an opinion

;

at any rate no satisfactory results have been obtained from treatment in

the cases, occurring at a comparatively early period of life, which have been
observed at Guy's Hospital, or which are recorded by writers on this subject.

Charcot says that paralysis agitans is equally common in women and in

men ; but this a mistake. In all Parkinson's cases, and in twelve out of
my fourteen cases, the patients were of the male sex.

Cause.—The disease seems frequently to aiise without any definite exciting

cause ; but sometimes it follows close upon some violent shock of terror or
other emotion. Charcot says that in many of his female patients it deve-
loped itself during the political commotions which have agitated France. The
prolonged action of cold and moisture has been mentioned as occasionally

giving rise to paralysis agitans, but apparently on no very good grounds.
It has sometimes followed a local injury, as in a case of Charcot's, that of a
lady who severely bruised her left thigh in falling from a carriage, and in
whom shortly afterwards that leg began to shake, and at a later period all

the other limbs.

The diagnosis of paralysis agitans is seldom difficult. A disease which
was until recently confounded with it is the insular or multiple sclerosis,

described above (p. 467) ; the points of distinction between them were
there fully stated. One must not forget that local organic disease of
the brain—a tumour, for example—may give rise to paroxysmal attacks of
spasm in one arm, or in one arm and leg, that in themselves are not unlike
those which occur at the commencement of paralysis agitans; but the
history of the case and the other symptoms will generally prevent one from
making a mistake in this direction. Hysteria may simulate it. I have
notes of a girl, aged eighteen, in whom the right arm began to shake three
weeks after a fright. When she was admitted into the hospital it was in

:a state of continuous agitation, and if it was held the other limbs began
to move in a similar way. However, she had had a screaming fit the very
day after her complaint began, and she had globus and headache. She
was treated with frictional electricity, sparks being taken from her body,,
and she quickly recovered.

As regards the treatment of paralysis agitans it appears to me that at
. an early stage, when one limb only is affected, it would be well worth while
to try the effect of keeping it at absolute rest for a period of several weeks •

if necessary, by the aid of a mechanical appliance. I do not find that this

plan has hitherto been tried.

Even at an advanced period of the disease recovery sometimes takes
place, but whether in consequence of medical treatment or spontaneously
it is hard to determine. Dr Elliotson supposed that he cured one case
with the subcarbonate of iron ; Brown-Sequard, that he cured another
with the chloride of barium. I know of two cases in which the last-
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named salt -was given, in doses of gr. | to gr. j. In one instance it

seemed useless ; in the other marked improvement took place, the patient

(who was under Dr Moxon's care) being able within six weeks to walk twice

the length of the Avard merely holding a nurse's hand, whereas he had been
so helpless as to be unable to get in or out of bed, and for five years he had
had to be dressed by others. A man to whom I gave two grains of vale-

rianate of zinc three times a day improved very considerably, but I did not
know whether the result was due to the medicine or to the quiet audi

fi'eedom from excitement which his residence in the ward secured for him-.

He went out of the hospital for a time, and the noise of a passing waggon,
as he was walking home to Bermondsey, brought back the jerking move-
ments which had ceased entirely for some days. Dr Eamskill (Syd. Soc.'s

Translation of 'Trousseau,' vol. i, p. 449) had a well-marked case in which.

recovery occuiTed, after the failure of other treatment, under the admini-
stration of four-minim doses of the phosphorised oil of the Prussian
pharmacopoeia, with one drachm of cod-liver oil three times a day.

A plan recommended by Eulenberg consists in the subcutaneous injec-

tion of the liquor potassse arsenitis diluted with two parts of water. The
quantities which he employed would correspond with from 1^ to 2^ minims
of Fowler's solution. He says that in one case four injections produced a
decided diminution in the movements, and that in another case a similar

result was produced by fifteen injections, and was maintained for at least

two months. But Charcot has made trial of this treatment, and found it

useless.

Eulenberg says that he has employed galvanism without any benefit

—

the constant current passed through the head or along the sympathetic
nerves. We have at Gruy's had one or two cases in which the application

of this form of electricity down the sj^ine caused at least a temporary
improvement. The most striking was in a patient of Dr Habershon's, It

was first found that galvanisation for ten minutes was attended with
marked benefit for the time. The poles from a Cruikshank's battery were-

therefore fixed upon the neck for three hours without intermission. After
this treatment had been continued for some time the limbs became much
steadier, but he was not cured.

5. Chorea.—Like some other diseases this is now universally known by
a name which, etymologically, is by no means appropriate, and which was at

first applied to quite a different complaint. The chorea Sancti Viti was ori-

ginally the dancing mania which prevailed in certain parts of Germany in

the fourteenth and fifteenth centuries. It is said that the designation is first

met with in the account of an epidemic at Strasburg, in 1418, when those
who were attacked were sent by the authorities to the chapel of St Vitus, at

Zabem, to be calmed by religious processions and masses. To such cases I

shall hereafter refer when speaking of hysteria. They are altogether uncon-
nected with the disease which I have now to describe, and to which the name
of chorea was first applied by Sydenham in his posthumous work, the-

' Processus Integri.' The use of so old an appellation in a new sense could
not but tend to confusion, and for a long time afterwards Sydenham's
chorea was distinguished from the other as " chorea minor," or by the
GTermans as " chorea Anglorum." But, as I have already stated, the other
meaning has altogether died out, and not the slightest ambiguity can now
arise from our employing the name without any qualifying epithet. The
corresponding appellation in English is " St. Yitus's dance."

Symptoms.—These are chiefly two: an inability to keep at rest while
awake, and an incapacity for performing voluntary movements with pre-
cision. If the patient means to sit or to stand still, she (for chorea,
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is more common in females than in males) begins after a few seconds to

fidget. She scrapes or shuffles her feet over the floor, or she throws one foot

over the other, or twists it first outwards and then inwards. Or, perhaps,,

she lays her hand palm upwards upon her lap and then suddenly reverses it.

Or she may shrug up one shoulder, or throw it forwards, or open and close her

mouth or her eyelids without j)urpose. Voii Ziemssen remarks in his ' Hand-
buch ' that such involuntary motions are often quickly followed by similar

voluntary ones which the patient makes iu the hope of concealing her
complaint. But she probably is herself unaware of some of the movements,
as, for instance, when a squint develops itself, or when her eyeballs are

jerked, from side to side. If one asks her to show her tongue she often seems
at first unable to put it out, but afterwards she suddenly thrusts it forwards
and then as suddenly withdraws it, her jaws snapping together in front of

it. If she wishes to carry a cup to her mouth she cannot help throwing
her arm in various directions, and accomplishes her object only after several

unsuccessful attempts, and then she perhaps seizes the edge of the vessel

with her teeth, and is obliged to gulp down all its contents at once for fear

of spilling them. When she tries to walk she moves by fits and. starts, and
jerks her body and limbs first to one side and then to another. Rosenthal and.

Benedikt have tested the reaction of the muscles to faradic and galvanic cur-

rents, and. have found their excitability greater than under normal conditions..

The respiration is disorderly, the rate at which the inspiratory efforts

succeed one another being very irregular. The articulation is apt to be
hurried. The patient, if told to count, may give out several numbers one
after another with explosive violence, and then pause to take a deep breath ;.

or she may utter only one sound with each expiration, drawing in air hastily

before she goes on to the next. Von Ziemssen says that he has seen with the

laryngoscope unsteady and quivering movements of the muscles of the

glottis, and that an imperfect degree of tension of the vocal cords is shown
by the low pitch and monotonous character of the voice, and by the short

space of time during which a note can be kept up in singing. Romberg
relates a case in which there was an annoying hiccough, and two other

instances in which inspiration was attended with a whistling or snapping
noise ; in one of them the chest was observed to be suddenly drawn inwards.

by spasm of the intercostal muscles. According to Trousseau deglutition is

sometimes impaired.

During sleep the choreic movements cease. Jaccoud also remarks that

in slight cases they sometimes remain absent for a little while after the

patient awakes. Marshall Hall, however, is said to have observed that if

she dreams they may for the time return.

When chorea is slight or of modei'ate severity, the spasms are often con-

fined to one side so far as the limbs are concerned. The disease is then
sometimes called " hemichorea," but a special name is hardly needed. Dr
Hughlings Jackson has pointed out that the muscles of the trunk and face

are always affected bilaterally, a fact which I shall presently show to be of

considerable theoretical interest. Different writers have made different

statements with regard to the relativfe frequency with which the right and
the left limbs are affected. According to Dr Jackson the former more
commonly exhibit the movements; according to Jaccoud, the latter. Dr
Austin also remarks that one may often at the first glance recognise a child

affected with slight chorea from her sitting with her right hand grasping
her left wrist to keep it still. And among thirty-three cases in which the

affection was unilateral, Dr Pye-Smith found that there were eighteen on.

the left to fifteen on the right side.

The sensibility of the skin is generally said to be unaffected, but Trous-
seau declares that it is almost constantly disordered, the patient experiencing:
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formication and tingling, especially on tlie affected side, oi' even ansestliesia.

I find that numbness is not uncommonly mentioned in the reports of cases

admitted into Gruy's Hospital. Choreic patients often complain of headache.

Su' Thomas Watson remarks that he has sometimes known the pain to be
limited to the side of the head opposite to the limbs which presented the move-
ments. The pupils are generally torpid and rather widely dilated. In one case

von Ziemssen observed that the pupil was much larger in the eye corre-

sponding with the affected arm and leg. In one patient Rosenthal noted the
fact that the pupils returned to their normal condition when the chorea
subsided, a proof that the dilatation was really an effect of the disease.

The pulse is commonly quickened, especially when the movements are

severe. Some writers have asserted that the heart's action may be irreg-

ular or intennittent, but this is altogether exceptional. On ausculta-

tion over the cardiac region a blowing systolic murmur is often audible.

With regard to the significance of this sign widely different opinions have
been held. Many observers have maintained that the bruit is functional

:

some that it is anaemic, others that it is due to choreic spasms of the
muscuH papillares interfering with the due closure of the mitral valve. But,
as we shall presently see, when the disease happens to terminate fatally, that
valve is almost invariably found to have vegetations upon it which are

identical with those that are present in acute rheumatism. And since the
murmur also is the same in the two diseases, one cannot but attribute it to

the endocarditis in the one as much as in the other. In some cases no bruit

is audible. Its absence, however, is not to be taken as a proof that the valve
is not inflamed. Dr Kirkes and Dr Wilks have both recorded instances in

which vegetations were found after death, but in which the heart-sounds
during life had been natural. Again, in some cases in which a murmur is

j)resent it passes off as the patient recovers from the chorea. This fact has
been regarded as a proof that at least in these cases the sound is due to

functional disturbance and not to valvular inflammation ; but such a conclu-

sion is not warranted, for a precisely similar disappearance of the murmur
is often observed in cases of acute rheumatism.

The bodily temperature is almost always normal. Dr Woodman, how-
ever, (Wunderlich, Syd. Soc's. Trans.) says that in weakly children he has
found it as low as 97° or 96°, and, on the other hand, he quotes a case of

Dr Finlayson's in which the average evening reading of the theiinometer
was 103"2°. The urine, if it deviates from the normal state, is commonly
scanty and high coloured, in marked contrast with the pale flxiid which is

passed so abundantly by females who are hysterical. According to Dr Bence
Jones there is an excessive secretion of urea, and others have said that the
amount of urates is increased. Analyses made in two cases by Dr Handfield
Jones ('Clin. Trans.,' iv) yielded contradictory results.

In some eases of chorea, however, the symptoms are but little marked at

its commencement; and even throughout its whole course the patient may
exhibit comparatively slight movements. A much more prominent feature

may then be a want of power in one, or more of the limbs. Thus, she may
complain that her arm feels heavy, or she may drag her arm slightly in

walking. Such cases are often bi'ought to one as paralytic. In other
instances she merely has a trick of bringing a particular set of muscles
unexpectedly into action, so that she makes a grimace, or throws her hand
or arm into some extraordinary position. Or she may let a jug fall from her
hands and get broken, and this may happen two or three times in succession in

the course of a week or ten days. Or, if she is a child, it may be noticed that
she does not write her exercises so well as she used, or that she no longer
plays steadily on the piano. All these things are apt to be set down to care-
lessness, and her parents and teachers are the more likely to inflict punish-'
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ments for them because she commonly exhibits a change in her disposition,

becoming inattentive and forgetful, apathetic, peevish and ill-humoured, or

extravagantly gay and excited in her manner.
On the other hand it not infrequently happens that the disease reaches

a far higher pitch of severity than has hitherto been described. The patient

becomes unable to stand ; even when she is recumbent her limbs are tossed

about in all directions, so that boards well padded have to be fixed on each
side of her bed to prevent her throwing herself on to the floor. In spite of

all the precautions that can be taken she is very apt to bruise herself and
to rub off the skin from her elbows and knees and other bony projections,

which accordingly become covered with crusts and sores. She ceases

altogether to sleep, and the violent movements go on day and night without
intermission. In such cases emaciation takes place with wonderful rapidity

and to a remarkable extent. Thus Dr Tuckwell has related the case of

a boy whose flesh was wasted in the highest degree at the time of his death,

but who six days previously had borne the appearance of vigorous health,

with remarkably well-developed muscles ; and conversely von Ziemssen
mentions one in which a girl, eleven years old, gained during convalescence

^^ lbs. in ten days, her weight rising ^from 55^ to 61 lbs. in that time.

One cause of the extreme wasting which accompanies severe chorea is doubt-
less the difiiculty with which food is administered. The patient often seizes

a spoon, or the spout of a feeding bottle, as if she would bite it in two, and
so as actually to break her own teeth, or perhaps she wounds the fingers of

her attendants. Indeed, such injuries are not always inflicted accidentally,

for the mental state of a patient affected with severe chorea'is often one of

mania. Thus she may be violently delirious, shouting, singing, and talking

incoherently. Or she may unexpectedly perform some strange action ; for

instance, a girl who was in hospital some years ago, suddenly got out of her
own bed, and turned a somersault across that of another patient. There is

no necessary relation between the intensity of the choreic movements and
that of the pyschical disturbance. Dr Wilks says that the mind remained
perfectly clear in one of his patients, who had the worst attack of chorea

which he ever saw terminate favourably. On the other hand there occurred

some years ago in Gruy's Hospital a fatal case in which there were such
marked mania and so complete a loss of consciousness, while at the same
time the movements were so jactitating and like those seen in epilepsy, that

the diagnosis remained doubtful until the autopsy was made, when recent

vegetations were found upon the mitral valve. Dr Hills, of the Norfolk

County Asylum, recently stated that more than one patient suffering from
chorea had been sent to that institution as insane, the real nature of the

disease having been overlooked.

The course of chorea may be said to be generally chronic, but its duration

is very variable. I believe that almost all the statistics which have been
published concur in stating a period of from two to three months as the

average. Thus Wicke found it eighty-nine days in a series of 125 eases, and
See sixty-nine days in one of 117 cases; while from much smaller data

Gray, Tuckwell, and Hillier in this country each made it about ten weeks.

Individual cases, however, range widely on either side of these limits ; and,

as might be expected, far more widely above the average duration than below

it, A necessary consequence is that the introduction of one or two very

prolonged cases may greatly disturb the statistical result ; even in this series

of Drs G-ray and Tuckwell ('Lancet,' 1871) in which the longest case did

not extend beyond twenty weeks, there were only six cases above the average

to ten below. But we shall see hereafter that patients sometimes apply
for treatment in whom the disease has already lasted for many months or

even for some years. A single instance of this kind would inevitably spoil,
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for the purposes of comparison, any series whicli did not embrace a very-

large number of cases. A point of considerable importance is that, as a

rule, chorea is more likely to last for a great length of time when its sym-
ptoms are comparatively mild

;
patients who are obhged to have boards

placed along the sides of their beds often get well before those who are able

to be up and about the ward throughout their stay in the hospital.

Fatal eve?ii. —Children, who are the chief sufferers from chorea, veiy rarely

die of it. At Gruy's Hospital I believe that between the years 1848 and 1875
there have been in all twenty cases of the disease which terminated fatally.

But five of these have to be left out of consideration, death having arisen

either from mere accidental complication (such as dysentery or diphtheria)

or from concurrent rheumatic pericarditis, cardiac dropsy, or the like. Now,
of the remainder there are only four in which the patients were below the
age of fourteen (two were seven years old, one twelve, one thirteen). The
remaining eleven patients were more than fourteen years old (nine of them
between the ages of fifteen and eighteen, one forty years old and one fifty

years old). Few of the girls or women among them seem to have been
pregnant ; but it is an ascertained fact that the mortality is very great

where preg^iancy is present, abortion, or premature deliveiy being also of fre-

quent occurrence. It seldom happens, even in the most severe forms of

chorea, that the patient dies within three or four weeks from the commence-
ment of the disease. The most rapid case that I have read of is the one
refeiTed to at p. 635, in which there was at first a doubt whether the neurosis

was not mania rather than chorea ; the whole duration of the patient's ill-

ness was said to be only two or three days. In 1853 a girl, aged sixteen,,

who was already in the hospital for syjihilis, was attacked with maniacal
chorea, and died in sis days, and about two months previously another case,

in a boy of the same age, had terminated fatally in nine days. The imme-
diate cause of death seems to be almost always the intensity of the nervous
symptoms themselves, but the movements often subside, and may even
cease entirely during the last few hours, the patient lying comatose and
passing urine and faeces involuntarily. The temperature of the body may
rise during this period of the disease. I made an autopsy in one case in

which it was 104" 7° befoi'e the patient died, and Dr Frederick Taylor had in

our clinical ward a case in which the thermometer registered a tempera-
ture of 108° immediately after life was extinct. It does not appear that

endocarditis is ever concerned in bringing about the fatal issue, or, indeed^

that its development affects in any way the progress of the disease. The-

presence of bronchitis has been noted in several of the reports of autopsies-

at Guy's ; in one instance it perhaps accelerated the patient's death. It has.

been supposed to have been caused by exposure to cold, owing to the bed-
clothes having been thrown off in the violent movements. In 1873 Dr
Habershon had a fatal case in a boy, aged twelve, who had been three^

weeks in the hospital when his breathing became obstructed by swelling of"

the tongue. Tracheotomy was performed, but without saving the patient's

life. Probably the glossitis was the result of injuries inflicted by the teeth,,

for in another instance, in which the tongue had been severely bitten in two-

places, there was discovered after death a foul ulcer which exposed the
sublingual gland and extended for the depth of an inch into the muscular-
and other tissues.

According to Dr Eadcliffe and von Ziemssen meningitis occurs in some-
cases of chorea, and in others myelitis ; and they accordingly mention
those affections as sometimes bringing chorea to a fatal termination ; but I
must confess that I should feel very sceptical about the accuracy of the
diagnosis of any case in which well-marked inflammatory changes were-
not discovered either in the membranes of the brain or in the spinal cord.
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Recovery.—This is generally gradual. Sometimes, however, the breaking

out of an exanthem, or of some other febrile disease, is followed by the

sudden subsidence of the movements. This is in accordance with a maxim
of Hippocrates :

" Spasmos febris accedens solvit." Dr Eadcliffe states

that he has met with seven cases in which it occurred ; and some striking

examples of a similar kind are recorded by Eilliet and Bai'thez. According
to the observations of See, however, the neurosis is not likely to be cut

short unless it had reached its acme of development before the commence-
ment of the fever. In many instances the first effect of the latter is to

aggravate the movements, which yet may in» those very cases cease a short

time afterwards when the crisis of the acute disease has passed.

It sometimes happens that the subsidence of the spasms in severe cases

of chorea is not followed by any evident amelioration in the patient's general

condition. She may become perfectly quiet, and yet may remain for two
Dr three weeks unable to stand, and possessing very little power in her arms.

Or there may be a paralysis limited to a single limb, or to the two limbs on
one side, the "choreic hemiplegia" of Dr Todd. In association with such
symptoms, or independently of them, the intelligence may seem to be very

defective ; or a condition of mania or melancholia may develop itself.

Dr Barnes met with a case in a pregnant woman, who as she regained her
strength became insane and had to be removed to Bethlem. Other patients,

when the choreic movements pass off, remain absolutely silent for days
together, making no attempt to i*eply to the anxious solicitations of relatives

Eind friends. The observations of Dr Hughlings Jackson have associated

such defects of speech with a preponderance of spasm in the right limbs,

or limitation of it to them.
Alarming as these various symptoms are, I believe that they almost

iilways pass off in their turn, and that the patient ultimately regains a state

of perfect health, at least so far as the muscular and nervous systems are

.

concerned. Trousseau, indeed, speaks of children who have never again

shown the same degree of intelligence as before, and von Ziemssen says

that slight defects in the co-ordination of the movements, a precipitancy in

the performance of certain manual actions, or a tendency to facial grimaces,

may persist for years or even be permanent. Dr Radcliffe, on the other

hand, is inclined to think that the disease is apt to be followed by other

neuroses, particularly epilepsy, at a later period of life. The strong tendency

of chorea itself to relapse again and again will be mentioned further on.

Dr Bristowe mentions a case in which there was a degree of rigid flexion of

the hip- and knee-joints, with overlapping of the knees from preponderant
action of the adductors of the thighs, and with a tendency to talipes equino-

varus,—conditions which seemed to him to indicate that degenerative

changes had supervened in the latei'al columns of the spinal cord.

The pathology and the (etiology of chorea are so intimately connected

together that it is impossible for me to discuss the one apart from the other.

They involve a series of problems which are of great interest, and which
have important bearings upon the theory of the causation of the neuroses in

general.

In the first place, there are still differences of opinion as to whether the

disease has its seat in the spinal cord or in the encephalon. When the

functions of nervous centres in the cord were first discovered, and when
it was found that frogs and other animals could perform co-ordinated move-
ments after excision of the cerebrum, it was natural that attempts should

be made to refer to disorder of those centres all affections of which the main
symptoms are irregular motions of the body and limbs. Thus Romberg
placed chorea without limitation among the " spinal spasms ;

" and so

recently as 1873 Jaccoud has defended a similar doctrine in an elaborate
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argument. In England, however, the opinion has for some years prevailed

that the disease is seated in the sensori-motor ganglia at the base of the

brain, and especially in the corpora striata.

In favour of the spinal theory of chorea, certain vivisections have been

adduced. It appears that dogs are liable to a similar complaint. Now»
Chauvean, of Lyons, conceived the idea of cutting through the cord

close to the skull in such animals, and he found that after this had been

done the movements went on in exactly the same way as before, the spas-

modic contractions of the diaphragm being in one instance sufficient to keep

the dog alive for threg hours. In two other experiments, that muscle hap-
pened to be paralysed, so that artificial respiration had to be maintained

;

but the result was the same as in the first observation, as far as concerned

the choreiform spasms. And one further point was made out, namely, that

a second division of the cord, at the bottom of the dorsal region, put an end
to the motions in the tail and in the other parts beyond the section.

Chauveau's experiments have been repeated by Legros and Onimus ; and
they have ascertained, in addition, that by irritation of the posterior columns
of the divided cord the spasms were increased, while they were arrested

by complete section of the same structures.

It may, indeed, be a question whether the chorea of dogs is identical

with the disease to which man is liable , and, again, whether in the human
subject the higher nervous centres do not assume functions which in brutes

are performed by lower ones. At any rate, I think that English pathologists

have been able to make out a strong case in favour of their own opinions.

Some of the points were stated by Dr Russell Eeynolds as far back as

1855. As he remarked, the spasms produced by persistent irritation of the

cord are tonic rather than clonic ; and it is further inconsistent with a
spinal origin that the choreic movements should be in any degree capable-

of being controlled by the will, that they should be increased by emotions
or by voluntary efforts, that they should cease during sleep, and that they
should be diminished by direction of the patient's attention to other objects.

In addition, Dr Broadbent (' Brit. Med. Journ.,' 1869) has insisted on the

fact (which Romberg had previously observed) that tickling the palm of

the hand or the sole of the foot of a child affected with chorea leads to no
increased spasms ; on the contrary, it is borne without difficulty, and the

tendency to the excitation of reflex actions sometimes seems to be less

than in health. Another point on which he lays still more stress is that

the spasms are so often unilateral. An affection of one half of the

spinal cord throughout its whole length, from the crus cerebri downwards,
without implication of the other half, is, he declares, scarcely conceivable.

And the improbabihty of such a localisation of the disease is indefinitely

increased by the fact that the muscles of the face and trunk are bilaterally

affected, these very muscles being liable to be set in action on both sides

by stimuli derived from a single corpus striatum, whereas there is no reason

to suppose that disturbance of one half of the cord could affect them in a
similar manner. Lastly, the fact that the mental faculties are so frequently

impaired in severe cases of chorea would naturally incline one to localise

the disease in the closest possible proximity to the hemispheres, since it

mnst be due to an extension of the morbid process to the highest cephalic

centres.

Dr Dickinson made (* Med.-Chir. Trans.,' 1876) a series of anatomical
investigations in fatal cases of chorea, from which it would appear that

certain morbid changes, consisting of congestion of the vessels, of peri-

arterial degenerations, and of minute spots of scleroses, are discoverable in

the upper regions of the spinal cord, as well as in the lower parts of

the brain. These observations of Dr Dickinson's have not yet been con-
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firmed by other pathologists; hut even if the constant occurrence of the

appearances which he has described should be fully estabhshed, it would
still be a question whether they are not merely secondary effects of the

disease. Whatever view one may hold as to the starting-point of the

choreic spasms, one cannot doubt that all the nervous structures which lie

between it and the muscles must have their functional power strained to

the utmost during the continuance of such violent movements ; and there-

fore we ought to expect that they should all exhibit any degenerative

changes which may after a time develop themselves. It is important to

note that Dr Dickinson's cases had all reached an advanced stage. More-
over, it is clear that the persistence of the morbid changes which he
describes is compatible with the subsidence of the spasmodic movements
and the restoration of health. For in one patient who had twice before had
chorea (the last time having been a year previously), the duration of the
fatal attack was only thirteen days. And yet changes of old date—peri-

arterial degeneration and scattered spots of sclerosis—were found, besides

recent congestion of the spinal cord and of the sensori-motor ganglia.

On the whole, then, it seems to me most probable that the corpora
striata are the essential seat of chorea ; one of these ganglia being affected

when the disease is unilateral ; both of them when all the four limbs take

part in the movements.
The next question is as to the nature of the change in these. Now, Dr

Broadbent maintains that the spasmodic movements which characterise

the disease are not significant of any one anatomical condition, but indicate

that the functions of a particular part of the brain are deranged. To adopt
his language, chorea is " a symptom not a disease. It has been called an
insanity of the muscles ; it would be better designated a delirium of the sen-

sori-motor ganglia, since it bears the same relation to those parts that the

delirium which may occur in a variety of maladies bears to the cerebral

hemispheres."

Now, it possibly may be true that choreiform spasms may accompany
different morbid states of the corpora striata. But it is no less true, and I

think it far more significant, that the disease which I have been describing

as chorea—instead of being an accidental complication of other maladies

—

occurs chiefly in a particular class of patients, and under circumstances

peculiar to itself. And I must maintain, in opposition to Dr Broadbent,

that there is not a member of the whole nosology which better deserves to

be called " a disease," according to the principles laid down at p. 3. Thus
it is greatly moi-e common in females than in males ; and (like hysteria) it

shows its predilection for the former sex even in the case of children before

the age of puberty in whom, however (being so far unlike hysteria), it is

much more apt to occur than in adults. Tabular statements in regard

to these points have been published by Dr Pye-Smith (' Guy's Hosp.
Reports,' 1873). He found that among a number of patients at Guy's
Hospital forty-two were males and one hundred and six females. The ages

at which first attacks began were in five cases between two and five years, in

sixty-two cases between six and ten years, in forty-four cases between ten and
fifteen years, in nineteen cases between sixteen and twenty years, in five cases

between twenty-one and twenty-six years, and in only one case thirty-eight

years. Several instances have, indeed, been recorded of the occurrence of

chorea at a still more advanced age. Dr Graves mentions the case of an
apothecary in Dublin who was attacked when seventy years old ; and Trous-

seau relates in detail an instance which came under the observation of Dr
Henri Roger, in a lady, aged eighty-three, who recovered from the disease

in five weeks. On the other hand, examples are not altogether wanting of

the presence of chorea in new-born infants. Thus Eichter is quoted by
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von Ziemssen as having recorded two cases in each of which a female infant

was affected at hirth, the mother having received a fright while advanced in

pregnancy ; the children suffered while awake from clonic spasm, which
were ahsent during sleep, and afterwards ceased almost entirely. A some-

what similar instance is related by Dr Long Fox as having occurred

congenitally in an infant horn six weeks before the proper time.

Still the fact remains, that in the great majority of cases chorea is a

disease of childhood between the ages of six and fifteen years, or between
the period of the commencement of the second dentition and that of

puberty. The preponderance of females among those who are attacked by
it is doubtless due to the peculiar sensitiveness and mobility of their cere-

bral organisation. It accords with this supposition that the children most
liable to suffer are those who are delicate and excitable. As to the question

whether this disease is especially apt to occur in those who inherit a tendency
to the neuroses in general there is some difference of opinion. Trousseau
and Anstie answered this question affirmatively. See gave a contrary

opinion.

Among ijersons more than seventeen years old the preponderance
of females is infinitely greater than it is in children. In Dr Pye-Smith's
series of cases there were ten women above the age of seventeen to only
two men.

Another important point in the aetiology of chorea is its liability to recur

again and again in patients who have once suffered from it. A large pro-

jDortion of the patients admitted into any hospital have had the disease once

or oftener before. Dr Pye-Smith records the case of one young man who had
an attack every autumn from the age of fourteen to that of twenty-two, and
of a girl who was seized each May, from her eighth year to her fourteenth.

The duration of relapses is generally less than that of the first illness, but
Trousseau mentions some exceptions to this rule.

The immediate exciting cause of chorea is often a severe nervous shock,

such as a fright. Many striking instances of this have been jilaced on
record. Thus Romberg rela^tes the case of a girl, aged ten, who was one
morning violently alarmed by a dog which jumjied at her and barked, and
who was seized with chorea the same evening. Again, von Ziemssen speaks
of a boy, aged ten, who was terrified by a shot falling unexpectedly close to

him on a field, and in whom the disease reached a great pitch of severity

within a few hours. Trousseau gave the case of a girl, aged sixteen, who
had been caught hold of by a man as she was going downstairs one evening
without a light, and who was so frightened that she had a nervous fit,

and from that moment became affected with St Vitus's dance. Bright
described the case of a boy who had already recovered from an attack

of chorea, and who was sleeping with his father when the latter was
seized with a fit of apoplexy ; the boy was so alarmed that his disease

returned. And, to give an instance that has recently occurred at Gruy's

Hospital, I find notes of a child admitted under Dr Pavy with chorea, who
was frightened by seeing her brother in flames, ran out of the house
screaming, jumped over three walls, took refuge in a neighbour's house,

-and was brought home and put to bed, her mother at the time noticing a
peculiar twitching movement about her face and irregular motions of her
limbs ; next morning she was unable to stand, and the disease quickly deve-

loped itself. There is no doubt whatever that much exaggeration has pre-

vailed in regard to the association of chorea with mental imj)ressions, and
that parents and relations often jump too hastily at conclusions in regard
to it, particularly when the fright occurred some time before the disease

begins to appear. But the cases just quoted seem to be beyond cavil or dis-

pute, and I think that they afford good grounds for supposing that the same
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cause has really been in operation in other instances where a longer

interval has elapsed. Again, Dr Hughes (' Gruy's Hosp. Rep.,' 1855) related

a fatal case in which the symptoms were slight when the patient was
admitted, but became suddenly aggravated in consequence of a fright

•caused by another woman in the same ward. In other instances chorea is

apparently the result of imitation.

It has long been taught at Guy's Hospital, both by Dr Addison and by
the physicians who have succeeded him, that not more than one or two
patients affected with this disease should be placed in the same ward with
other children, lest they should in their turn be attacked by it. I cannot,

indeed, learn that any of the sisters or nurses remember an instance in

which this has occm*red, and I believe that at the Children's Hospital such
precautious are believed to be altogether unnecessary. But some examples
of the occurrence of chorea in an almost epidemic form have been placed on
record, of which the most striking appears to be that related by Bricheteau.

At the Necker Hospital one afternoon a young girl was admitted, suffering

•severely from the disease ; in the evening a patient, already in the ward,
who had previously had chorea and was suffering from hysteria, began to

exhibit movements and in twelve hours had to be tied down ; next day two
other cases occurred, and within the four following days five more, making
eight in all ; the disease might probably have spread still further had not

the patients been from that time isolated.

Another condition which plays an important part in the causation of

-chorea in girls after the age of puberty and in young women is pregnancy.

Dr Barnes has collected ('Obstet. Trans.,' vol. x) a series of fifty-eight cases

of this kind, and Wurzel has added eight others, making a total of sixty-six.

The period of gestation at which the spasmodic movements are most apt to

begin is from the first to the third month, but sometimes it is much later
^

and two instances have been recorded in which they followed parturition.

First pregnancies are much more often accompanied by chorea than subse-

quent ones. This of itself suggests that one element in the production of

the disease may be the emotional excitement which necessarily arises in a

woman who finds herself for the first time enceinte, and the suspicion is

confirmed by Dr Wilks's observation that a large proportion of those who
are attacked are unmarried girls, to whom their condition is one of shame
and distress. Thus a connecting link is established between the chorea of

pregnancy and that which occurs under other circumstances, and a still

•stronger one is the fact that in a considerable number of cases the patient

has already had the disease on one or more occasions at an earlier period of

life. Among the sixty-six cases already referred to there were fourteen in

which previous attacks had occurred.

So far the causal relations of chorea differ little, if at all, from those of

the neuroses in general ; and it may be added that, according to Trousseau,

-chlorosis and ansemia are among the conditions which dispose to its deve-

lopment. But I have now to pass to an entirely different set of agencies

which play a most important part in the aetiology of this, but of no other

nervous disease ; I refer to rheumatism and its unknown causes. There is,

•indeed, still much difference of opinion with regard to the nature of the

connection in question. We have it on the authority of Dr Bright that as

far back as 1802, rheumatism was stated to be one of the causes of chorea,

in the Syllabus of Lectures on Medicine delivered at Guy's Hospital. That
great physician was himself convinced that an intervening link between the

two disorders was to be found in the presence of inflammation of the j)ericar-

dium, from which he imagined that irritation was transmitted to the nervous

centres, just as in other cases it might be communicated from the intestines or

the uterus. And in support of such a view there certainly is a case recorded

VOL. I. Ail



642 CHOREA AND ENDOCAEDITIS

by Dr Wilks, in which pericarditis caused by renal disease was accom-
panied "by choreic movements. That case, however, is at present unique

;

and inflammation of the pericardium is after all present in very few cases of

chorea. But, on the other hand, it is certain that the association between
the neurosis and rheumatism is far wider and closer than would appear
from Bright's theory. Beside acute rheumatism, chorea is the chief and
almost the only cause of a simple inflammation of the valves of the heart,

and this lesion probably occurs in almost every case of chorea. At least,

out of eighteen fatal cases, which have occurred in Guy's Hospital be-

tween 1848 and 1876, and in which autopsies were made, in only one
was endocarditis altogether absent ; and that the frequency of its occur-

rence was not dependent merely upon the severity of the chorea in those
particular instances is evident from the fact that in five of them the
patient's death was accidental and due to some complication or intercurrent

disease. The circumstance that the neurosis and acute rheumatism are

almost alone in giving rise to such an affection of the cardiac valves

would of itself suggest a close relation between the two ; and this is

strongly confirmed by the frequency with which they occur in the same
individual ; a child who has had St Vitus' s dance falls ill with rheumatic
fever a few years afterwards, or vice versa ; or, again, slight choreic move-
ments appear in the midst of a rheumatic attack, or some rheumatic
affection of one or more joints in the course of chorea.

Of late years attemjjts have been made to explain the connection between
the two diseases upon another theory, which, although it commands the
support of some distinguished observers, I cannot believe to be well founded.
Its author was the late Dr Kirkes. Starting from the frequent association

of endocarditis with chorea, he suggested that the cause of the spasmodic
movements might be the introduction of inflammatory products and fibrinous

particles from the diseased valves into the blood, and the consequent dis-

turbance of the functions of the parts in which it circulated. More recently,

Dr Hughlings Jackson has expressed a similar view in a more precise and
definite form, maintaining that the cause of chorea is embolism of minute
arteries in the region of one or both of the corpora striata.

A few observations have since been made by different pathologists which
have been thought to corroborate Dr Jackson's theory. In a very severe

case, attended with maniacal symptoms, Dr Tuckwell (' Med.-Chir. Eev.,'

1867) found at the under and outer aspect of the right hemisphere a large

red patch of softening, affecting to some extent the white as well as the
grey matter ; and a branch of artery which ran straight into it contained a
small, white, tough fibrinous concretion, tightly wedged into an angle of

bifurcation, and connected on all sides with long, black coagula, extending
into the trunk of the vessel and its branches. On the outer aspect of the
same hemisphere was a similar patch but smaller, and limited to the super-

ficial cineritious substance of the convolutions ; in this nothing like art

embolus was discovered, but the parts had been cut through in various

directions before the dissection of the vessels was commenced. In another

case of very acute chorea, which terminated fatally by haemorrhage into the
brain, Dr E. L. Fox (' Med. Times and Gaz.,' 1870) believed that he detected

microscopic emboli in the vessels of the corpus striatum,

I cannot say that these observations strike me as very convincing, even
from a merely anatomical point of view. It must surely be very difficult

to determine whether clots in minute cerebral arteries are of ante-mortem
formation, still more whether they entered the vessels from below, instead

of being formed in situ. Moreover, the minute, firmly adherent vegetations

which are found on the valves in chorea, do not seem at all likely to be i

detached and carried away by the blood-stream. Indeed, if they were so»1
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liable to be washed off, I do not see what could prevent some of them from
being carried into the spleen and kidneys, and producing infarctions there

;

but such appearances have never been discovered in any one of the fatal

cases of chorea at Gruy's Hospital. Again, as Dr Bristowe remarks, it is

difficult to understand the limitation of chorea to the limbs of oue side on
the embolic theory, since a shower of minute emboli must be supposed to

enter the arterioles of one corpus striatum, leaving those of the opposite

side entirely free. On the other hand, we are familiar with a form of endo-
carditis in which vegetations are frequently carried away from the diseased

valves, giving rise to embolism in the brain and in other parts ; and in

this disease I believe I may say that chorea never develops itself.

But the strongest argument of all—and one that seems to me to settle

the question—is the relation of chorea to inental shocks. Some writers

have supposed that the cases in which the disease follows a fright are

distinct from those in which it is associated with endocarditis ; but this is

certainly not the fa.ct. On the contrary, as I have already stated, vegeta-

tions are found on the cardiac valves in all fatal cases, almost without
exception ; and I may quote as a special instance, that of a child under Dr
Wilks's care who was attacked by chorea after being terrified by the gun-
powder explosion at Erith, and in whom the mitral valve was found inflamed.

Now, it is obvious that the disease cannot possibly have two different

exciting causes in a single case. It cannot be at one and the same time
the result of a mental shock and of embolism of several minute cerebral

arteries. In such cases we cannot but admit that the endocarditis is an
effect of the chorea, and when once we have made this admission it is

difficult for us to dispute the justice of the conclusion that the same thing
is true of all other cases likewise.

Still it is not to be denied that this view of chorea presents some
remarkable features. It is very strange that a disease so closely related to

acute rheumatism should be called into exertion by a nervous shock ; it is

still more strange that, when so produced, it should possess as great a power
as rheumatism itself of setting up inflammation of the cardiac valves—an
affection which we are apt to regard as a proof that the blood contains

some noxious ingredient. No more striking instance could be found of

the interdependence and combined working of different predisposing and
exciting causes, which is so constantly met with throughout the setiology of

the neuroses in general.

Treatment,—This is a very difficult question ; for chorea offers pecu-
liar obstacles to the satisfactory investigation of the action of remedies.

Many of the sevei'er cases tend naturally to a more than usually rapid
recovery; and in other instances (as Dr Wilks has proved) the being
admitted into the ward of a hospital, and kept in bed, is of itself sufficient

to bring the complaint quickly to a termination. Under either alternative,

the medicine which may have been prescribed is apt to get undue credit.

Lastly, in the great majority of cases, chorea subsides at the end of

from eight to twelve weeks, under whatever treatment. Now, the method
adopted by most medical men is to give one drug for three or four weeks

;

if that fails, to change it for another, which they continue for about an
equal period of time ; and, if there is still no result, to begin the admini-
stration of a third. The result necessarily is that even if all these medicines
are all really equally inert they gain very different degrees of credit. The
iiselessness of the one which is first used is sure to be apparent ; but the
second runs a chance of being supposed to be successful ; while the last one (if

a third is needed) is almost certain to acquire the reputation of having cured
a case in which its competitors had altogether failed. Yet that very druo-,

if placed first on the list for a succeeding case, of course shows itself as
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impotent as they -were. Probably, a very large part of the prevailing

uncertainty as to the influence of remedies upon chorea is explicable in

this way.
It would seem that there are only two methods of avoiding these diffi-

culties. One would be to treat a considerable number of cases with some
one medicine throughout the whole course of the disease, and then to

compare them with the series of cases related by Drs Gray and Tuckwell,
which were allowed to terminate without interference. Accordingly these

observers administered arsenic to fifteen patients ; and they state that the
average duration of these cases was almost absolutely the same as if no
medicine had been given. And the very volume of the ' Lancet ' in which
their investigations are recorded contains reports of twelve other cases by
Mr Butlin, treated by Drs West and Dickinson with sulphate of zinc. But
it is impossible to compare their results with those of the Oxford physicians.

Tavo of the patients had had the disease for so great length of time before
they came under observation (thirteen months and four years respectively)

that their introduction would necessarily swamp the whole series. And
after all they only present in an extreme form difficulties which belong in a
less degree to all the other cases, every one of which had lasted for several

days, and many of them for some weeks, before the administration of the
medicine was commenced. It is not easy to see how one could avoid this

source of fallacy, except by confining one's observations to the childi-en in

one particular school or public institution, where a uniform treatment could
be employed from the very beginning of the disease. So that it is almost
impossible to obtain statistical proof of the value of medicines in the treat-

ment of chorea.

But there is very strong evidence, of another kind, in favour of at least

one remedy. Yery protracted cases, which had resisted all other methods qi

treatment, have sometimes been found to yield in a very short space of

time to arsenic. Some striking examples of this are recorded by Romberg.
One is that of a girl, aged eleven, who had for eight years suffered from

intense chorea, affecting especially the right half of her body. All drugs
had been found useless until she began to take Fowler's solution ; in about
two months there was a marked improvement, and at the end of two months
later still she had entirely recovered. Another patient, a girl, aged ten, had
had the disease two years ; arsenic was prescribed, and -sA-ithin three weeks
the symptoms presented a marked abatement ; and ten or eleven weeks
afterwards she was discharged cured. A third instance is that of a girl,

eight years old, who for six months had been the victim of chorea to such
an extent that she could not walk, nor stand, nor speak articulately. The
remedies which had been tried had failed ; Fowler's solution, in doses of

four drops three times a day, established a cure in eight weeks. So far as

I can see, the only objection that can be offered to these cases is that it is

not distinctly stated whether or not the patients, while the medicine was
being given, remained under absolutely the same conditions as before, in all

other respects.

But if arsenic be capable of curing certain cases of chorea there is surely

a presumption that it may hasten the recovery of the patient in other cases,

the circumstances of which are such as to pi'event one from drawing any
positive conclusion from the results of its administration. And most
observers are of opinion that others of the so-called nervine tonics are also

useful. Thus, the sulphate of zinc has for many years been largely used at
Guy's Hospital; one-grain doses of it used to be given at first, which were
gradually increased until the patient took a scruple or more. It seems to
me advisable to begin with a larger dose, as for instance with five grains. I
seldom find that this causes nausea or sickness more than once or twice.
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Another drug which has had a great reputation is the carbonate of

iron.

In the milder cases of chorea, again, there is reason to believe that the

perversion of the voluntary movements may to some extent be checked by
gymnastic exercises, by military drill, or by the use of" a skipping-rope.

The French physicians have laid stress upon this method of treatment,

and I have seen instances in which it has proved successful.

On the other hand, one sometimes has to deal with cases which are so

severe that the administration of nervine tonics is obviously inapplicable,

because the patient is in imminent danger of dying within two or three

days, whereas these remedies require time for their operation. The alterna-

tives then are either to abstain altogether from medicinal treatment, or to

give drugs of which the action is more rapid. It must be admitted that
there is the greatest difficulty in determining the value of remedies in cases

of this kind. Probably death is sometimes inevitable. But even then the
inhalation of chloroform gives great relief to the patient's sufferings. And
if there be a chance of recovery it may do something towards economising
his strength, and it also saves him from the eschars which would form over
the bony prominences if the movements were uncontrolled. In cases which
are a little less severe, chloral appears to be the best medicine. Several

writers have related cases in which it seemed to be effectual ; not the least

striking is perhaps one of Dr Gairdner's, of a girl who took a drachm of it

by mistake, and was poisoned, but who on her recovery was found to be
cured. Again, the depressants of muscular activity—conium and the
Calabar bean—have sometimes been employed ; at one time I prescribed the
succus conii in considerable doses for several cases. Some of the patients

who took the drug recovered more cjuickly than I had expected, but I do
not know that there is really any evidence that it possesses the power of

controlling the disease.

A point of great importance in very severe chorea is that the patient

should be kept well supplied with food ; nutx'ient enemata ought to be admi-
nistered frequently ; and probably it is right to give full doses of alcohol.

Tetany.—In the paroxysmal affections hitherto described convulsive

movements, if present at all, have generally been of a clonic kind. But
there is one member of the group in which tonic spasm is the essential

symptom. This is the disease to which Lucien Corvisart in 1852 gave
the name of tetany

;
previously it had been described by Dance in 1831

under the title of " intermittent tetanus ;

" and other observers had designated
it "idiopathic contraction of the extremities" or " rheumatic contraction of

the extremities." I believe that Trousseau's lectures, one of which is upon
"tetanilla," or tetany, first drew attention to it in this country ; the earliest

case that I know to have been recognised clinically is one recorded by Dr
Moxon in a paper in the ' Guy's Hospital Reports ' for 1870.

As may be supposed from some of the other names that have been given
to it, tetany is generally confined to the limbs, and affects chiefly the distal

ends of them. Sometimes it is limited to the forearms and hands ; much
more rarely to the legs and feet. Commonly it involves all four extremities

at the same time or alternately.

The patient first has a sensation of tingling in the parts which are to be
affected, and then begins to find that their movements are no longer free-

Soon the thumbs become forcibly adducted ; the fingers of each hand are
closely pressed together, and are half flexed on the thumbs ; the palms are

hollowed, by the approximation of their inner and ^outer surfaces. The
nails may be driven into the skin so violently as to produce marks, or even
(it is said) to give rise to sloughs. The wrists are half flexed, and the
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forearms strongly pronated. In the lower limbs tlae toes are bent down
and adducted ; the soles of the feet are hollowed, and the backs arched ; the

heels are pulled up by spasm of the muscles of the calves.

The contracted muscles feel hai-d ; their resistance may be overcome by

the employment of some force, which generally gives pain, but sometimes

relief, to the patient. Thus the fingers and thumb may be straightened

;

but as soon as they are released they again become flexed as before.

Another way of arresting the spasms is by means of cold. Trousseau
mentions that persons in whom the lower limbs are afl:ected can often

regain the free use of them, for the time, by merely standing with naked
feet on a stone floor ; and in the hands and forearms the same result can be

brought about by immersing them in cold water.

During the paroxysms the affected parts have their movements much
impaired. If, as is sometimes the case, the patient is a woman nursing a

child, she cannot hold it in her arms. There is partial anaesthesia, the

power of detennining the size and hardness of objects being lost. In
walking the sensation experienced is the same as if the feet were treading

upon a carpet. Pain is sometimes altogether wanting, but it is usually

present in more or less severity, and is compared to that which accompanies

ordinary " cramps " of the legs.

Another common symptom is that the backs of the hands and feet

become slightly tumid, and their veins a little prominent.

In from five to fifteen minutes the spasm generally passes off, but some-

times it lasts without intermission for an hour, or two or three hours, or

even longer still. As it subsides sensations of formication are again experi-

enced. After a variable interval another attack commences, and this goes

on for several days, and even for two or three months. Even when a long

period has elapsed the disease may return. A child, whose case is recorded

]3y Dr Moxon, was first attacked by tetany when five months old, and had it

on five distinct occasions, at intervals of from five to twelve months before it

reached the age of three years and a half. One of Trousseau's patients, a

yotmg man of twenty-one, had the disease every winter for four years, the

contractions coming on every day during a period of two months.

A curious circumstance, which Trousseau has pointed out, is, that in a

patient affected with tetany one can at any time bring on the spasms by
compressing the principal veins and blood-vessels in the upper part of one

of the limbs.

The electrical relations of the motor nerves and muscles in this disease

have been investigated (Ziemssen's 'Cyclopaedia,' xii, p. 335) by Erb and
by some other Grerman observers, with the result that the excitability

both to faradic and to galvanic currents has been found greatly increased

in all parts, with the exception only of those to which the facial nerve is

distributed.

Cases presenting the characters that I have been describing are decidedly

of rare occurrence ; I am not aware that more than two or three have pre-

sented themselves at Guy's Hospital since the one which came under the

care of Dr Moxon in 1870. But it appears to me that a very common affec-

tion is really a minor variety of tetany. I refer to the " carpo-pedal con-

tractions," or "turning in" of the thumbs and great toes, which one looks

for almost as a matter of course in rachitic children, whose nervous centres

are in a state of imtation. Dr Hughlings Jackson, indeed, regards these

as rudimentary forms of ordinary epileptiform convulsions ; but surely they
bear a much more obvious relation to tetany. And I cannot help thinking

that careful observation in out-patient practice would bring to Ught inter-

mediate conditions which have as yet escaped notice,
,

. But it is by no means necessarily the case that in tetany the spasms are
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limited to the extremities. Trousseau describes instances in which the face

and trunk were also affected. In these cases the face became distorted ; the

eyes acquired a squint ; the sterno-cleido-mastoidei, and the pectorales, were
rigid; the recti abdominis stood up like tense cords. The jaws were firmly

clenched, and the speech even was impaired, in consequence of the tongue
having become involved. Laryngeal spasm sometimes occuiTcd, causing
lividity and apparent danger of suffocation. Febrile disturbance was also

j»resent. Yet, even in such severe cases, the patient would often get up ;

and if an adult, she would attend on other patients, although suffering from
pains in the loins, and feeling bruised and exhausted. Sooner or later

recovery almost invariably took place. Trousseau, indeed, mentions one
instance in which death occurred from phthisis during a relapse of tetany,

and another, which he supposed to have terminated fatally within a few
hours from its commencement. Dr Moxon has suggested that this was
really a case of tetanus ; but the hands and feet were characteristically

affected ; and these are the very parts which in that disease constantly escape

the spasms.

If I am right in regarding tonic spasm of the fingers and toes as dis-

tinctive of tetany, I think that we must also include under that head
another affection of early life ; namely. Trismus neonatorum. This occurs in

infants within a week after birth, and sometimes even in the first twelve

hours. Prom Dr West's description of its symptoms it appears that, besides

trismus and opisthotonos, there are powerful clenching of the hands, flexion

of the feet upon the ankles, and bending of the toes ; and he goes on to say

that "when the fit subsides the child still lies with its hands clenched, and
its thumbs drawn into the palm, the legs being generally crossed, and the

great toe separated widely from the others." The head is thrown back

;

and the opisthotonos continues, although in a diminished degree. Before
long the little patient becomes unable to swallow, and perhaps comatose

;

and death quickly ensues.

It may be thought that the presence of opisthotonos disproves the view
that I am disposed to take concerning the " trismus neonatorum." ' And it

is true that Trousseau nowhere mentions by name that symptom as occur-

ring in tetany. But he does speak of one patient as having all his muscles

rigid, and being as stiff as a poker. And I may remark that in children

tonic spasm of the muscles of the back of the neck commonly enough occurs,

in association with the so-called " carpo-pedal contractions."

The relation of these various affections to tetany is, I think, confirmed

by their setiology. The trismus of newly-born children was at one time

supposed to be a traumatic tetanus, excited by irritation which started from
the umbilical cord. But that notion was refuted by the subsidence of the

disease in the Dublin Lying-in Hospital, in consequence of the introduction

of an effective system of ventilation. Previously, one in every six of the

infants born there had died when less than a fortnight old ; and nineteen

deaths out of twenty were due to trismus. Afterwards the mortality was
only one in fifty-eight and a half, and but a ninth part of it was from the

disease in question. I believe that in the West Indian Islands it is still

common, and also in St. Kilda
;
probably wherever it occurs it is due to a

vitiated state of the air in the lying-in chamber. In London it must be of

very rare occurrence, for Dr West has only seen one case in this city.

I have already remarked that " carpo-pedal contractions " occur chiefly

in children affected with ricJcets ; and the same morbid condition has been
present in every case of tetany that I have seen. There could be no clearer

indication that the hygienic influences have been bad. It is curious that

Trousseau speaks of tetany as occurring most frequently in women between
h e ages of seventeen and thirty, particularly in those who are suckling their
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children. One is tempted to think that there may be something in the-

regime adopted dui-ing the puerperal period hy French physicians which
lowers the health, and so brings on a disposition to the disease. Trousseau,

however, speaks of it as being the .direct result of exposure to cold. The
woman, whose case he records as having terminated fatally, had shortly

before been delivered, and had suffered from obstinate diarrhoea. On several

occasions she got out of bed in the night, and went to fetch water from a

fountain in the yard of the hospital ; indeed, she did this on the very night

before she died. Trousseau described diarrhoea as a frequent predisposing

cause of tetany ; he had also seen it after enteric fever and after cholera..

He had met with instances of it in women over forty years of age, and even,

in adult males.

The diagnosis of tetany is not difficult, spinal meningitis being the only
affection with which it is likely to be confounded. Dr Moxon has pointed
out that the disease which has been described as spasmodic ergotism, and
which was prevalent in certain parts of Germany in the earlier part of the
present century, was very similar in its symptoms. I think that a
perusal of Mr. Wright's account of it ('Ed. Med. Journ.,' 1839) is sufficient

to show that it really was identical with tetany, and that it was not caused
by a specific poison, but was merely due to a general deterioration of the
health from a defective supply of nutriment. He points out that in the
eighteenth century a similar disease occurred in Sweden, which was caused
by the admixture of the seeds of the Eaphanus with the barley on which,

the people lived.

The treatment which Dr Moxon adopted in his case of tetany consisted

in the administration of bromide of potassium in five-grain doses ; in four-

days the spasms ceased to return, and the child aftei-wards took cod-liver

oil and steel wine. I think there can be no question that such remedies are
to be preferred to bleeding and cupping as suggested by Trousseau. Indeed,
that writer himself makes an exception for weakly and debilitated subjects,,

for whom he recommends quinine with small doses of o.pium or belladonna
In very severe cases he says that the inhalation of chloroform has sometimes
given marked relief. He also mentions a case which Aran ciired by apply-
ing to the affected parts pieces of linen soaked in chloroform, and kept in.

position by a few turns of a bandage.

Tetantts.—We now come to a disease the history of which dates back-

to Hippocrates, who knew it by its present name (reravos, from the

G-reek verb reiVw, I stretch). Indeed, so completely has the conception of

tonic sj^asm become identified with this affection that physiologists com-
monly speak of a rigid state of the muscles as "tetanic," or even as a
" tetanus," whatever may be its cause. Physicians, on the other hand, now
recognise as entirely distinct several neuroses which are all attended with
this symptom. Thus we have hysterical contractions of the limbs, certain

reflex disorders (especially a form of trismus and tonic wryneck), and,

lastly, the complaint just described under the allied name of tetany, and
the scope of which I have ventured to enlarge by assigning to it a group of

cases hitherto described under the title of trismus neonatorum. Evidently,
therefore, something more than the mere j^resence of a particular kind of

spasm is at the present time required to characterise tetanus. And the
further elements of its definition are found in the seat of the contrac-

tions and in the certain more or less regular order in which they develop-

themselves.

Symptoms.—In the immense majority of cases tetanus begins as a stiffness-

or rigidity of certain muscles of the face or neck. Very commonly those
first affected are the masseters and the other muscles of mastication ; the
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consequent inability to separate the teeth freely is known .as trismus, and has.

given to the disease the common English name of " lockjaw." Sometimes,

however, the earliest sym2;)tom is a " stiff neck," which the patient for a time

regards as quite unimportant. Or, as in a little girl who some years ago
died in Guy's Hospital, it may be a peculiar grinning expression of the face

;

her mother found fault with her for it until she explained that she could

not help it ; soon afterwards she became nearly choked in attempting to

swallow some food. The disease is often first discovered when the patient

wakes up in the morning. As a rule, it is preceded by a wound, or by an
injury of some sort, which may or may not have been sufficiently severe tO'

require surgical treatment. Sometimes, before the tetanus sets in, darting

pains are complained of in the injured part, which tnay shoot up the limb
;

there are four instances of this among seventy-two cases which were col-

lected from our books for the ' Guy's Hospital Reports ' in 1857 by the late

Mr Poland. Sometimes, again, it is said to be ushered in by rigors, but in

general there are no prodromata whatever.

Now and then it happens that the trismus and other early symptoms
after lasting a few days subside; the disease may then be said to abort..

Much more frequently the tonic spasm increases and spreads to the muscles

of the trunk, and to at least the upper parts of the limbs. The patient's,

aspect is then very remarkable. The face may be described as having an
unnaturally aged appearance, the forehead being wrinkled and the features,

contracted and drawn. The angles of the mouth are wide apart, and the

lips are stretched over the closed teeth, so as to produce a fixed smile, which
is known as the risus sardonicus, and is at once seen not to be indica-

tive of any pleasurable feeling. The alae nasi are thrown outwards, and the

naso-labial furrows are exaggerated. The eyelids are half closed, but the

eyes are said to have a staring expression, although their muscles are seldom
if ever affected by the cramp. The jaws may he so firmly clenched that

not even a paper knife can be wedged in between the teeth, or perhaps they

can still be separated a little way from one another. The substance of the

tongue seems not to be often involved in the spasm. The body is rigid, and
it is almost always curved, so that the back forms a deep hollow. Thus,

the occiput is buried in the pillow, and the throat is stretched upwards. If

the patient were to attempt to lie straight his frame would be found arched

and supported upon the head and the heels. This condition is called opistho-

tonos. At the same time the chest is of course thrown forwards, and it i&

more or less fixed in a state of expiration, while the abdomen is flat or

sunken. The tension of the affected muscles is obvious to the touch and
sight ; this is particularly the case with the recti abdominis, which are often

described as feeling " as hard as boards," and which in persons who are not

too fat stand out in knotty masses through the integuments. Sometimes
their fibres give way, and blood is extravasated so as to form a rounded
swelling on one side of the linea alba. The limbs are commonly extended,

and there may be a marked stiffness of the shoulders and hips, and even of

the elbows and knees. But beyond a little undue resistance to passive

flexion of the wrists, one does not generally notice any impairment of the-

movements of the hands or fingers. I have notes of but one case in which
I find it recorded that the soles of the feet were arched and the extensor-

tendons on their dorsal surfaces rigid.

From an early period of the disease there is pain resembling that which,

is experienced in a limb affected with cramp, and one of the first symptoms,
is often an acute pain at the lower part of the sternum piercing through to

the back ; this is supposed to be due to spasm of the diaphragm. There
may also be a sense of oppression, of distress, from embarrassment of the

breathing, and the same cause may render the voice feeble, or even reduce.
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it to a whisper. jChe patient is frequeutly unable to micturate in conse-

quence of the rigidity of his abdominal muscles.

According to Rose, of Ziirich, many cases of tetanus end fatally without

being attended by any symptoms beyond those which hare been already

described, but in a much larger number the spasms undergo aggravation

from time to time at longer or shorter intervals ; during these paroxysms,

which last from a few seconds to three or four minutes, the aspect of the

patient may be frightful. The contraction of the features and the opistho-

tonos are greatly augmented. The tongue is often caught between the

teeth and is severely bitten. The face and even the hands become livid

from interference with the respiration. It is said that clonic contractions

of the muscles may in some cases be observed. The paroxysms sometimes
seem to arise spontaneously ; sometimes they are obviously reflex, being
TDrought on by a touch from another person, a draught of cold air, a sudden
noise, or even some voluntary effort, such as the attempt to turn round, to

speak, or to swallow. Bauer remarks that they cannot always be excited by
the application of a stimulus for the purpose, particularly if the patient

expects it, so that, for examjile, the prick of a needle may be ineffectual to

elicit them. They are generally attended with a gi-eat increase in the pain,

which may amount to the most extreme anguish. Sir G-ilbert Blane, how-
ever, met with a case in which, although it terminated fatally, there was
merely a sort of tingling sensation of rather a pleasurable kind.

Sleep is generally absent from an early period of tetanus, but a case

related by Sir ThomasWatson shows that when the patient does fall asleep the

tonic spasm ceases for the time, even the abdominal muscles becoming per-

fectly soft and yielding, but instantly resuming their contracted state as soon

as he is awakeaed. The mind is perfectly clear and unclouded ; only when
the fatal termination is near at hand is there sometimes a little delirium.

The pulse is at first natural, but towards the last it becomes very rapid,

perhaps 160 or 200 in the minute.

It was long a disputed question whether the disease is attended with
fever. Observations made during the last few years have shown that the

temperature may be normal throughout the whole course of even the most
acute and severe cases. On the other hand, in those which are compara-
tively slow in their progress the thermometer sometimes indicates 102° or

103° without there being any discoverable cause for it in an inflamed state

of a wound or in any other complication. And, before death, hyperpyrexia

sometimes rapidly develops itself, temperatures of 110° or 112° being

registered. The suggestion has been made that the heat is then evolved by
the muscular contractions tliemselves, especially since in tonic spasms no
" external work " is performed. But in reality only a veiy small part of the

rise could be accounted for in this way, and its great height must be
ascribed to disturbance of a central regulating machinery, exactly as when
the same thing occurs in a case of fractured spine, or of cerebral haemor-

Thage, or of the status epilepticus. A fm'ther point is that tetanus is among
the few diseases in which the temperature has been observed to rise one or

two degrees after death ; the heat has then been supposed to be derived

from the solidification of the muscles in rigor mortis. This explanation,

however, does not seem to be quite satisfactory, for, although the post-

mortem rigidity is said to begin early and also to last longer than usual, there

appears to be an interval of relaxation from the vital spasm before it

sets in.

In severe cases the skin is generally bathed in sweat ; an eruption of

sudamina is not infrequently present. Dr Wilks has recorded in the ' Guy's
Hospital Reports ' for 1872 an instance in which the perspiration from the
forehead gave to white linen clothes a reddish stain, which looked as if it
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were due to tbe presence of blood, but whicb. was found by Dr Stevenson to

have different chemical properties.

Varieties.—But the symptoms of tetanus sometimes deviate from the

ordinary type. Until recently, and from the most ancient times, several dis-

tinct forms of it have been described. Writers have said that the body may
be arched forwards instead of backwards ; the head and the knees meeting in

front of the chest. Aretseus knew this by the name of emjprosthotonos. And
in another variety, for which the name pleuroihotonus has been invented,

the curve has been described as directed towards one side. But it has

long been known that in comparison with opisthotonos they are exceedingly

infrequent ; and it is very inconvenient to make of them so many separate

kinds of tetanus. Indeed, Rose has lately maintained that they are in

reality never seen in this disease, although he admits that they may occur

in hysteria. The French military surgeon, Larrey, has been the great

authority for emprosthotonus ; but Rose shows by detailed criticism that

none of his cases belonged to any but a very mild form of tetanus, so

that it certainly seems possible for mistakes to have been made as to the

significance of a position of the body which is, after all, generally adopted
by patients suffering under irritation of the nervous centres ; and tbe more
so since Larrey entertained the notion, which is certainly without foundation,

that the distribution of the spasms varied according as the wound which
caused the tetanus was in front or behind.

In 1870, however, a woman, aged forty, died in Gruy's Hospital of this

disease, in A?hom it is said that " the anterior muscles were mainly affected,

there being a condition of emprosthotonos."

There is one aberrant variety of tetanus, in which the earliest symptom
of all is a spasmodic affection of the muscles of the part originally injured,

and in which the paroxysms, when they set in, affect tbose muscles far more
than any others. Such a case was recorded by the late Mr Key in the 3rd

volume of the ' Gruy's Hospital Reports.' I once saw a well-marked
instance of the same kind.

An occasional complication of tetanus, to which Rose has drawn atten-

tion, is facial paralysis. In 1871 a woman died in Gruy's under Mr Poland
in whom this symptom was present on the left side, and whose ocular

muscles were also afected in a strange way, the left eye being immoveable,
turned upwards and outwards, while the right one was as rigidly set straight

forwards. Neither meningitis nor any lesion of the brain itself was dis-

covered at the autopsy. The original accident was a fracture of the orbital

plate of the frontal bone, caused by the point of an umbrella. This corre-

sponds mth a statement of Rose's, that the starting-point of the tetanus in

such cases is always within the distribution of the facial nei've ; he supposes

that the trunk of the nei've becomes swollen, and is compressed within the

bony canal through which it has to pass. If this view is correct, tbe sym-
ptom in question affords a proof of the occurrence of an " ascending neuritis

"

in tetanus, and is thus of very great theoretical interest. Indeed, in some
few cases, nerve-trunks are said to have been found reddened and swollen

in parts of their course from the seat of injury up to the end ; but as such
changes are often not to be discovered it has been considered doubtful

-whether much importance is to be attached to them.

etiology.—In reference to the causes of the disease I do not propose to

enter upon various questions, which are fully discussed in surgical works,

as to how far the liability to it is influenced by the seat or the extent of an
injury, by the healthy or unhealthy state of the lacerated structures, or by
the introduction of foreign bodies. But it is important for the physician to be
alive to the fact that it often follows very slight cuts and trifling abrasions,

which are apt to be altogether forgotten by the patient and overlooked. Rose
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says that nearly half of his cases were sent into the hospital as cases of rheu-

matism or of some internal disease. Instances have been recorded in which
it has apparently been set up by the extraction of a tooth, by vensesection,

by the application of a blister or a cupping-glass or a seton, by the sting of

a bee, and by a cut from a whip. It has now and then been observed after

simple fractures of the limbs, or after blows or falls upon the back of the
neck, without any breach of surface. In 1860, a girl, aged five, died in

Guy's Hosjjital, who on the day before she was attacked by the disease had
hacl a fall in which she was said to have slightly strained her back and
grazed her elbow. Three other j)atients showed, one a slight scar over the

knee, another a small sore on the elbow, and the third a little scab with pus.

beneath it at the elbow, in addition to a cicatrix half an inch long on the
forearm, due to a cut received about six weeks previously. In 1873 a boy
was admitted under my care in whom stiffness of the neck and jaws had
come on four or five days after the healing up of a small "gathering " on
one big toe, due to irritation from a small nail in his boot. The patient

recovered. Again, tetanus has sometimes occurred soon after parturition

or abortion. In one case which was observed at Guy's in 1870 no cause for

it could be discovered except a prolapsed and excoriated condition of the

cervix uteri. Whether it is ever due to any lesion of an internal viscus,

or to the presence of worms in the intestines, aj^pears to be exceedingly
doubtful.

It is remarkable that in only two of our cases, in which the disease has
appeared to be referable to a trifling injury, has there been reason to suppose
that cold played any part in its setiology. One was in a patient of mine who,
besides having a festering sore on the elbow, had got wet through in a shower
of rain three days before the tetanus set in ; this perhaps affected him the
more because his work was behind the ovens at a biscuit manufactory. The
other was in a man under Mr Bryant, who had had a slight scratch on the
little finger, which soon healed up ; he also was exposed to wet two days
before being attacked with stiffness between his shoulders. Nor do I

know that any observations have ever been made at Guy's tending to show
that tetanus is more apt to occur in those surgical patients who lie near an
open window. Yet it seems to be an established fact that in some cases in

which the affection is clearly traceable to a severe wound it is, nevertheless,

also due, in part, to changes of temperature. Army surgeons have often,

noted that after a battle the wounded are especially apt to be attacked by
it when they lie in tents on a damp surface, or when cold nights contrast

with bot days. And it would seem that the liability to exposure to draughts
in tropical climates is the best reason that can be assigned for the frequency

with which, as is well known, the disease follows all sorts of injuries among
the coloured populations of the East and West Indies.

So, also, there appears to be no doubt that cold sonietimes gives rise tO'

tetanus directly in persons who have received no injury whatever. On July

17th, 1863, a man sat in a draught, and afterwards felt a stiffness in his

limbs ; this continued during the 18th and the 19th ; on the 20th more
marked tetanic symj^toms set in, and he came to Guy's Hospital and was
admitted ; at 7 a.m., on the 21st, he had a severe paroxysm affecting his

chest, in which he died. Another patient, in 1869, had got his feet wet the
day before the disease began. Sir Thomas Watson cites a case of Dr
Gregoi-y's, that of a man who, " having fallen asleep in moist grass, awoke
with a stiff neck, which afterwards went on into regular tetanus."

But it now and then happens that not even this cause can with any
plausibility be assigned to it, and that its occurrence remains altogether

inexplicable in the present state of our knowledge. I find notes of three
such cases which have ended fatally in our wards between 1863 and 1875.
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Whenever the disease arises indej)endeiitly of an injury—whether it is

traceable to cold or wet—it is commonly called " idiopathic," to distinguish

it from the ordinary " traumatic " tetanus.

On the whole, tetanus is more common in men than in women ; in young
persons than in those who have passed the middle j^eriod of life ; in the

robust and the healthy than in those who are weakly or diseased.

Pathology.—Until within the last few years pathologists have been gene-

rally agreed as to the absence of any considerable changes in the nervous
centres in tetanus. But in 1866 Mr Lockhart Clarke recorded in the ' Med.-
Ghir. Transactions ' some cases in which he believed that he had discovered
*' areas of fluid, or of granular disintegration," both in the grey matter and in

the white columns of the cord. Similar observations were afterwards made by
Dr Dickinson, who, however, considered that the morbid material which he
found in the same structures, and which closely surrounded the blood-vessels,

was an exudation. Still more recently Dr Joseph Coats, of Glasgow, has
demonstrated like appearances in the bulb and the pons. All these patho-

logists also lay stress on the congested state of the blood-vessels, but that

had long ago been noticed, and had been shown to be of no real significance,

being attributable either to the mode of death or to cadaveric hypostasis.

The question whether any greater importance is to be attached to the

supposed lesions above referred to is one which has still to be further

discussed, and in relation to several other diseases as well as tetanus. But
whatever conclusion may be arrived at there are obvious difficulties in

bringing such morbid changes to bear in any way upon the pathology of the

latter affection. The theory suggested by Mr Clarke himself was rather

complex. He supposed that the primary affection of the cord was a
" hypersemic and morbid state " of the blood-vessels, due either to direct

extension along the injured nerves (a neuritis migrans) or to reflex action

excited uj)on the spinal vessels from the periphery. The hypersemia, he
thought, caused the lesions which he discovered, and the two together

induced an abnormal excitability of the grey matter which, in its turn,

originated the tetanic spasms under persistent irritation from the peripheral

nerves. It is evident that on this view of the .matter the lesions, even if

they are present, form a comparatively unimportant link in the chain of

causation. For my own part, I doubt whether we can, at the present time,

form any clearer conception of the action of tetanus thaii of any other

member of the group of spasmodic neuroses to which it seems to belong.

Diagnosis.—This is seldom difficult. It is only at the very com-
mencement of a trismus from dental irritation that one could mistake it

for a dangerous " lockjaw." Rose says that even at the earliest period of

tetanus he has always been able to discover a certain degree of stiffness of

the back of the neck, the patient being unable to bring the chin freely down
to touch the chest. Another practical suggestion of his is that by introducing

one's finger into the patient's buccal cavity on each side one can feel the

hard edge of a rigid masseter much more distinctly than from outside the

cheek. An inability to open the jaws, dependent upon a chronic affection of

the temporo-maxillary joints, is in this way easily distinguished from all

forms of ti'ismus.

A fully-developed tetanus is sometimes simulated by hysteria. Sir

Thomas Watson mentions an instance of this kind in a girl, who " would all

at once be drawn into a position such that the top of her head and her feet

alone supported her, while her body was bent backwards like a bow ; then,

after a time, with equal suddenness, the opposite position was assumed,
her forehead and her knees being brought together." His statement, I

believe, suggests the criterion which is applicable to all cases of this

kind ; namely, the irregular and inconsistent nature of the symptoms.
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Another affectiou which has perhaps to be considered is spinal meningitis,

A case which is given in Eeynolds' ' System ' as a typical example of the latter

disease would show that they may resemble one another very closely, if we
conld accept the interpretation of it without question ; but I am disposed to

agree with Dr Moxon that, after all, it may have really been an instance of

tetanus.

When I describe hydrophobia, I shall have to mention that it is sometimes-

complicated with spasms like those of tetanus.

The most important point of all is that one should not set down to this

disease the effects of the poisons stiychnia and brucia, or of the sub-

stances from which those alkaloids are derived. A boy, aged twelve, was
brought into Gruy's under my care at 9 a.m. one morning, suffering from
opisthotonos, and from spasms of the respiratoiy muscles, so severe, that he
almost ceased to breathe and had a sense of immediately impending death.

He was employed in a druggist's shop, and he confessed that between
7.40 a.m. and 8.30 he picked up some black stuff (aftenvards ascertained to

be extract of nux vomica) and put it into his mouth for liquorice, until he
fotind it bitter, when he spat out as much of it as he could. Ice applied to

his spine gave him relief. From some ui'ine passed at 1.20 p.m. Dr Stevenson
succeeded in obtaining the colour reactions of strychnia and brucia. By
that time his symptoms had passed off, and he was discharged from the
hospital a few days later. The characteristic features of such cases are the

suddenness with which opisthotonos and the most violent general spasms set

in, the absence of persistent rigidity of the affected muscles during the inteiT-als

(so that the mouth can be freely opened), the fact that the hands are

involved, and the rapid death or recovery which ensues. Even if the poison

should be administered in small doses repeated at frequent intervals, there

is no reason to suppose that the progressive development of an ordinary

tetanus would be simulated.

Fatal event.—As a rule, tetanus ends fatally between the third and the

seventh days. The occurrence of death within twenty-four hours from the

commencement of the disease is very infrequent. Among Mr Poland's

seventy-two cases there were only two instances of it ; one patient, a young
man who was attacked six days after admission with a compound fracture

of the leg, died in nineteen hours ; the other, a girl who had been burnt, is

said to have lived only four or five hours. The most quickly fatal case on
record would be one of a negro servant who lacerated his thumb in

breaking a china dish, and who was almost instantly seized with convul-

sions and died in a quarter of an hour, but Sir Thomas Watson, although

he cites it, expresses a doubt as to whether this can be relied on as a

genuine example of tetanus. In most instances death occurs during a,

paroxysm which surpasses all previous ones in severity. Its cause is gene-

rally supposed to be spasm of the diaphragm or of other respiratory

muscles, or perhaps of those which close the glottis. Mr Poland mentions

that in one of his cases the heart's action continued for a short time after

the breathing had ceased. In 1875 I had a patient under my care who
on several occasions turned perfectly livid, so as to excite the strongest

apprehensions that he was at the point of death, while a clenched state

of his hands was the only outward indication of an increase of spasm. At
last, after four days, one of these seizures did in fact prove fatal. Bauer,

however, expresses the opinion that the danger from failure of the respira-

tion in tetanus has been generally over-estimated ; carbonic-acid poisoning,

he says, relaxes the muscles before the mischief is done, and there is no
doubt that death sometimes begins from the heart. Rose relates an instance

(which, however, was attended with hyperpyrexia) in which he had his finger

on the pulse when it suddenly stopped for ever. Some observers have sup-
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posed that in cases of this kind the ventricles are seized with spasm. Stress

has been laid on the fact that on iDOst-mortem examination the heart is often

found closely contracted, but it has been forgotten that this is in all pro-

bability merely the result of rigor mortis. Rose speaks strongly in favour
of the view that the real cause of death is cardiac paralysis ; he thinks that
the muscular contractions oppose a resistance to the circulation throtigh the
arteries which the central organ is unable to overcome.

Lastly, there are cases in which life is prolonged for three or four weeks,
but which yet ultimately prove fatal. The cause of death is then generally

exhaustion. Sometimes the spasms have altogether subsided, so that the
patient is thought to be in a fair way towards recovery, although he is

excessively weak and emaciated and prostrate, with sunken features and a
scarcely perceptible pulse. Larrey is said to have referred such cases to

starvation in consequence of the difficulty of getting food into the stomach
during the acute stage of the disease. Rose thinks that the patient often
really succumbs to a slight return of spasm which is so little marked as tO'

escape notice. Among the cases collected by Mr Poland there are two
which proved fatal during a paroxysm as late as the twenty-first or the
twenty-second day, and two others in which death was referred to exhaustion
on the sixteenth and the thirty-second days respectively.

Convalescence.—When recovery from tetanus takes place, a certain degree
of stiffness of the muscles often remains for a considerable time, and very
slowly passes off. Mr Poland mentions a case in which there was still some
stiffness of the jaws after a year had elapsed. In 1871 Mr Golding-Bird had
a boy under his care in Guy's, in whom the spasms lasted for fifty-one days,.

and even after they had subsided his limbs still remained rigidly flexed, and
he became exceedingly emaciated and had bedsores, so that, although he was
floated on a bath of water, he ultimately died on the one hundred and
seventh day.

Course.—Hitherto I have avoided describing separately an acute and a
chronic form of tetanus, and, although almost all writers recognise this distinc-

tion, they generally admit that no actual line of demarcation can be drawn.
It is true that when a series of cases are arranged in groups according to the
length of time which happened to elapse between the injury and the onset
of trismus or of stiffness of neck, a rapidly fatal termination is found to

occur more frequently in those in which the trismus is early than in those
in which it is late. A similar difference in intensity, although not so marked,
seems to be observable in cases in which the primary lesion is extensive and
severe, as compared with those in which it is slight. It is therefore not
surprising that instances of " idiopathic " tetanus should, as a rule, be less

urgent in their symptoms than those which are of "traumatic " origin, and
since the subsidence of the disease, in those cases which recover, is never
otherwise than gradual, one can understand how it has come to pass that the
idea of chronic tetanus has become associated not only with a hopeful pro-
gnosis, but also with the absence of a severe injury or of any injury at all;

or, again, with the occurrence of a long interval since the date of an injury,

rendering the connection between them doubtful. But although this is.

tolerably correct, so far as groups of cases are concerned, it is very apt to
mislead when applied to an individual patient. In some instances of idio-

pathic tetanus death ensues as rapidly as in most of those which follow
quickly upon a severe compound fracture or a burn. So impressed is Rose
with the vagueness of the current distinction between the acute and the
chronic form of the disease, that he limits his " acute tetanus " to those cases

in which there is nothing but a continuous tonic spasm. The supervention.
of paroxysms is described by him as belonging to a so-called " third stage "

which the cases in question do not reach, although he himself points out
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tliat the most rapidly fatal cases of all are seen in those in which paroxysms
are present from the very first. Need I say anything further in order to

prove that the division of tetanus into acute and chronic forms had better

be given up altogether ?

The only ground on which a inognosis of the disease can with any safety

be based is that afforded by the rate at which the symptoms of the disease

are developing themselves in the particular case under observation. And I

tliink it should be added that rapid progress is much more sui'ely indicative

of a fatal ending, than a slow course of a good prospect of recovery, or

even certainty that death may not be very near at hand. Spasm of the

respiratory muscles sometimes destroys life suddenly and almost without
warning. The average mortality of the disease among the seventy-two

cases collected by Mr Poland in 1857 was 86 per cent.

Some years ago Dr Wilks and I saw with Dr Anderson, of New Cross, a
gentleman whose symptoms seemed to deviate from the ordinary features

of tetanus, so that we none of us felt able to speak positively as to the

probable issue of the case, nor even as to its diagnosis. It seems to me
now that it might fairly have been regarded as one of those instances in

which the paroxysms constitute the most marked element of the disease,

but in which, although they recur but seldom, they destroy life early. The
patient's main complaint was of a spasmodic pain in the right hypochon-
drium, which he attributed to wind. When it came on, he used to get up
and walk about, declaring that he could not lie down ; he would stand

leaning against the bedpost, and would call to his wife to rub his back.

About a fortnight previously he had run a garden fork through his great

"toe ; four days before I saw him he began to complain of stiffness of his

jaws, and from that time he was unable to open his mouth fully. These
facts of course led to a strong suspicion of the real nature of the abdominal
pain. He died in three days from my first visit, and about twenty-four

hours previously Dr Wilks found him sitting up in bed and making his

will. However, he then had frequent spasmodic catchings of the respiratory

muscles.

Treatment.—The difficulty of prognosis in this disease necessarily brings

with it a corresponding difficulty in estimating the results of treatment. There
are, indeed, certain measures, the propriety of which is obvious. The patient

should be placed in a quiet, dark room, and should be withdrawn from all

noise and bustle, and from the visits of too many sympathising friends. He
should speak as little as possible. The food which is given to him should

be nutritious but in a fluid form. He should probably have wine or brandy
in rather full quantities. If he is unable to swallow, enemata of beef tea

and brandy maybe administered at regular intervals, unless even this brings

on paroxysms of spasm, as is too often the case. Rose throws out the

suggestion, which appears to me very valuable, that anaesthesia should be
induced regularly once or twice a day by chloroform, for the purpose of

enabling food to be injected into the stomach through a tube. Purgatives

should not be given, except at the commencement, nor unless there is clear

evidence of the necessity for them ; nor should they ever in severe cases be
repeated so long as the disease is at its height.

I leave to surgical writers the question whether an injured limb should

Tdc amputated on account of the supervention of tetanus, and whether the

excision of nerve-trunks is, or is not, advisable. But there can be no doubt
that any small festering cut or sore that may be present should be poulticed

and soothed ; and another point of importance is that in some cases a
splinter of word or some other foreign body has been unexpectedly found
beneath a cicatrix, and sometimes even embedded in a nerve-trunk. .

As regards the treatment of tetanus -by drugs the first thing to be said
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is that at present we know of no medicine sufficiently potent to arrest the
disease in those cases in which its symptoms advance uniformly and quickly
towards a fatal termination. Eose, indeed, mentions an instance in which
trismus set in and was followed in a few hours by a violent paroxysm of

opisthotonos, but in which no further development of tetanus occurred after

the administration of one sixth of a grain of acetate of morphia, and the
liberation of a quantity of pent-up pus and putrid matters by the knife.

But, so far as I know, this case is unique. When the disease runs a rapid
course, one can often do nothing better than keeping the patient con-

tinuously under chloroform, so as at least to secure euthanasia.

On the other hand, when the progress of tetanus is slow, it often seems
that the death of the patient is little more than an accident, from the
supervention of a paroxysm which happens to exceed a certain limit of

severity. In such cases it is reasonable to suppose that narcotic medicines,
or those which depress the activity of the muscles, may directly save life.

As might be expected, opium has been largely employed. Persons suffering

from tetanus have been found to be highly tolerant of it. Sir Thomas Watson
mentions the case of a lady who took more than four ounces of laudanum
a day during twenty days, and who recovered. And he refers to another
case in which an ounce of solid opium was swallowed in divided doses everv
day for three weeks. Of late years the hydrate of chloral has sometimes
been used in cases of the same kind with apparent success. In 1870, for

instance, Mr Birkett had under his care at Guy's a man, aged twenty, who
on June 24th had received a kick over an old ulcer. Next day he felt

rigidity of the muscles of the face and was unable to swallow solids. He
was admitted on the 28th. At first thirty grains of chloral were given every
four hours, but on the 30th, thirteen doses having been taken, a grain of
opium was ordered to be taken every three hours instead. However, the
spasms became more severe ; and on July 4th a drachm of chloral was
prescribed at one dose, and half a drachm on the following evening. After
this fifteen grains were given every other hour until the 11th, when the
quantity was increased to twenty-five grains every other hour. Two days
later it was reduced again, and the disease now gradually svibsided in the
course of the next three or four weeks. A full report of this case will

be found in a paper in the ' Gtiy's Hospital Reports ' for 1878 by Dr
Frederick Taylor, who remarks that in some other instances chloral has
been found to give rise to great drowsiness, without very much affecting the
spasms.

Among the depressants of muscular action the Calabar bean and curare
are those which seem most likely to be useful. The first of these medi-
cines has been employed at Guy's in one case which terminated favour-
ably. The patient was a man, aged twenty-one, who, having got drunk on
Nov. 30th, 1874, began to suffer from stiffness in the back on Dec. 1st. He
was admitted, under Dr Wilks, with fully-developed tetanus on Dec. 5th,
spasms recurring every three or four minutes. The extract of Calabar bean
was given at first in small doses, but afterwards one grain of it every two
honrs ; and on the 10th, after a very severe seizure, seven doses of a grain
each were administered at intervals of fifteen minutes in succession. He
began to improve about Dec. 17th, but the stiffness of the joints did not
finally disappear until after the middle of January, 1875. Against this

case, however, must be set another one which came under my care in the
summer of 1875, and in which death occurred on the sixteenth day, in spite
of two and a half grain doses of extract of physostigma, repeated at one time
at intervals of only an hour. Subcutaneous injections of curare were
administered to a man who was under the care of Mr Durham in 1876

;

but it seems doubtful whether the doses of j^gth to ^^gth of a grain which
VOL. I. 42
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were employed were sufficiently large to be really efficacious, although the

report says that they were followed by sleep and relief of pain.

Another medicine which has now and then been used in cases that have

ended in recovery is quinine. An instance of its administration with

apparent success was recorded by Dr Bright in 1836 in the first volume of

the ' Gruy's Hospital Eeports.'

It must of course be admitted that the occasional subsidence of tetanus

under different remedies is not, in itself, a proof that they are really of

value. But, on the other hand, I think it is equally true that the occurrence

of a rapidly fatal termination in a far larger number of cases, in spite of the

same remedies, does not show that they are useless. I am therefore not

greatly discouraged by the collection of cases published by Dr Taylor in

the ' Gruy's Hospital RejDorts ' for 1878, where there are recorded nine cases

in which death occurred under chloral (six by the fourth day, and the other

three on the eighth, tenth, and twelfth days), and seven cases which ended
fatally under Calabar bean (six by the fourth day, the seventh on the eighth

day). What is really wanted is a sufficiently extensive experience to enable

one to say whether the number of deaths at advanced periods of the disease

can be diminished by the adniinistra,tion of any drug.

Hydrophobia.—From the time of Aristotle it has been known that dogs

are liable to a fatal disease which they transmit by their bite ; and by
Celsus this disease, when occurring in man, was called "Hydrophobia,"
from the dread of water which is one of its chief symptoms. But it so

happens that in all other animals, except man, that very symptom is absent

;

and some writers consequently prefer to use the name of Rabies, or that of

Lyssa, as being more generally applicable. I think, however, that there are

advantages in the usual English practice of indicating by the special title of

hydrophobia the fact that the human form of the malady is clinically distinct.

Incubation.—Judging from what we know of the inoculation of poisons in

general, we should have expected that the introduction of the virus of rabies

through a bite would have produced its effect after a definite interval, and
without much delay. The contrary, however, is the case. After the healing

of the wound, which takes place naturally and quickly, there occurs a " period

of incubation," which is often prolonged beyond that of all other infective

diseases, and which is of the most uncertain duration, both in the lower

animals and in man. Different writers state its average length somewhat
differently. Bollinger, in Ziemssen's 'Handbuch,' says that in 60 per cent,

of all cases in the hum-an subject it is between eighteen and sixty days, in 6

per cent, between three and eighteen days, and in 34 per cent, longer than

sixty days. How protracted it may be we cannot yet positively tell.

Instances have been recorded in which three years, five years, even twelve

years, were supposed to have elapsed. In 1854 there occurred at Gruy's

Hospital, in the practice of Dr Hughes, a case in which it was said that five

or seven years had passed since the bite. Some writers, indeed, endeavour

to discredit such statements, suggesting that a subsequent infection took

place without the patient's knowing it. And that this is possible must, I

think, be admitted ; for, on the one hand, the origin of hydi'ophobia is

sometimes altogether inexplicable, whereas it is most unlikely that it ever

arises de novo ; and, on the other hand, Mr Touatt succeeded in tracing

certain cases to sources that might very easily have been overlooked; one,

in a man, to his having tried to untie with his teeth a knot in a cord by
which a rabid dog had been confined ; and another, in a woman, to her

having used her teeth to press down the seam in mending a tear in her

dress caused by the bite of an animal suffering under the disease. It has

been suggested that fleas and other creatures which live upon the blood of
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the higher animals may perhaps sometimes take up the virus and inoculate
it. But, for my own part, I fail to understand why, seeing that we must
admit that the incubation of hydrophobia may vary from a few days to
several months, we should find very great difficulty in allowing the possi-

bility of its being prolonged almost iadefinitely.

Prodromata.—In some cases the earliest indication of the onset of hydro-
phobia is afforded by an uneasy sensation in the seat of the bite, which
becomes painful, or tingles, or itches, or feels cold ; sometimes the cicatrix

itself may be seen to be reddened, livid, or swollen
; perhaps it may even open

afresh, or there may arise about it a papular eruption. The pain or other
morbid sensation extends uj)wards along the nerves ; from the hand, for
example, into the arm and up to the shoulder, as in a coachman whose case
is recorded by Sir Thomas Watson. In a gentleman who came under the care
•of my colleague, Mr Cooj^er Forster in 1866 the pain was of extraordinary
severity; it came on in paroxysms, obliging him to stop suddenly in the
street, and to cry out ; it was not referred to the course of any particular
nerve. There was in that instance no redness or tenderness of the cicatrix.

The arm, however, felt much colder than the other one. He had been
bitten eleven months previously ; in the intervening period of time he had
three or four times complained of pain up the arm and twitchings in the
hand. It seems very doubtful whether there is any tendency to lymphatic
inflammation, beyond what might arise after any other injury of an equal
degree of severity. Watson cites two instances of such an occurrence ; but
in one of them, at any rate, the red lines which extended up the patient's

arm were probably due rather to a caustic, which had been liberally applied,

so as to produce a terrible wound. In one case, however, Klebs is said to

have observed after death a reddened and swollen state of lymphatic glands
in various parts of the body, and also of the tonsils and of Peyer's patches
in the intestine ; while with the microscope he discovered in all these struc-

tures, as well as in the submaxillary glands, accumulations of certain highly
refractive granular brownish bodies, which he supposed might perhaps
•contain the specific virus of the disease. These statements require confir-

mation.
Other early symptoms are a peculiar restlessness, irritability, and depres-

sion of spirits. The patient's appetite fails him ; he may vomit ; he complains
of headache, is sleepless, and has a distressing sense of apprehension. It is

curious that he often says nothing about having been bitten, and will even
vehemently deny that this has been the case. And yet he may make other
remarks which show that his mind is dwelling on the subject, and that he
is trying to persuade himself that he need not be afraid. What is really

characteristic is a repugnance to fluid, which may show itself in various

ways. Sometimes there is already a little difficulty in swallowing, from a
feeling of tightness about the throat. Sir Thomas Watson's patient, the
coachman, refrained on account of a similar sensation from sponging himself

as usual with cold water, though he remarked that he " could not think how
lie could be so silly." Very often the breathing is interrupted by frequent
sighs, which may even stop the man in the middle of a sentence, while he is

speaking.

Symptoms when developed.—The above prodromal or early stage, generally

lasts twenty-four, forty-eight, or seventy-two hours, but sometimes it is alto-

gether absent. In either case, the full development of the disease is ushered in

by the sudden occurrence of violent convulsive paroxysms, affecting the muscles
of deglutition and those of respiration, and repeated at more or less frequent
intervals. They are brought on by a variety of causes. The attempt to

drink almost always instantly precipitates one ; the sight of fluid in a basin
often has a similar effect. Sir Thomas Watson mentions a case in which the
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patient was thrown into a violent state of agitation by hearing a dresser

micturate, who was sitting up with him. The least draught of air, the

waving of a mirror before the eyes, the opening or shutting of a door, the

slightest touch upon the skin, the attempt to comb the hair, may each excite

an attack. Yet there is an apparent caprice about them. Sometimes the

patient succeeds in gulping down a little fluid by carrying it to his mouth
with the eyes shut ; or he may insist on the withdrawal of the bystanders

as enabling him to swallow better. Sir Thomas Watson saw one man who
so dreaded anyone's breath on his face that he would not converse with the

apothecary of the hospital except in such a position that the chin of each of

them rested on the other's shoulder. The seizures may simply consist of a.

series of shuddering or sobbing movements, more or less like those which
occur when one steps into a cold bath. Sometimes, however, they are

attended with tonic spasms of the cervical muscles, the sterno-mastoidei

(for example) starting foi-wards strongly. The fullest description that I
have met with of the more violent paroxysms is one which was drawn up
some years ago by Dr Bushell, now Physician to the British Legation
at Pekin, from a case which occurred while he was dresser to Mr Cooper
Forster. " At the onset of a severe spasm the patient springs up in

bed, and puts his hands furiously to his throat, as if to tear something
away ; the head is thrown violently back, the mouth is opened, and the

eyeballs are protruded ; then he makes several expiratory efforts, sometimes
with a shrill screaming cry ; the head is thrown violently from side to side ;

the hands are tossed wildly about, beating his chest, and striking anything
that is near." Sometimes the jaws are sharply brought together, so that

one can hardly tell whether the patient is not trying to bite those about
him. The pi'oduction of a barking noise, like that of a dog, appears to be
fabulous. Bollinger denies that trismus ever occurs, or a general tonic spasm
like that which characterises tetanus. Nor have I met with any recorded

case in which complete opisthotonos was present, although Dr John Ogle,.

some years ago, described one in which there was said to be emprosthotonos

(' Med.-Chir. Eev.,' 1868). The duration of the paroxysms is variable.

According to Bollinger, they may even last from thirty to forty-five minutes.

When they are at all protracted, the patient's face and limbs become pale

and livid and covered with sweat. The countenance assumes an aspect o£

terror; the pupils are vddely dilated. In women and young children the

course of hydrophobia is said to be comparatively mild, although it is no less

quickly fatal ; this statement accords with Sir Thomas Watson's description

of two of his cases, one in a lady aged thirty-two, the other in a little girl

only five years old. In some very rare instances the paroxysms are said to

be altogether absent, the patient being able to drink, although with difficulty,

all through the disease. But, as a rule, there is an almost absolute inability

to swallow, even during the intervals. The patient, who is much distressed

by thirst, may resolutely carry the cup, or the glass, to his lips, but as soon

as a little fluid has entered his mouth, it is forcibly ejected, and all the rest

is spilt over his clothes. The tongue is said to be generally clean and moist ;.

but the fauces and the palate may be seen to be injected, and their glands

are swollen and prominent. A viscid saliva which collects in the mouth is a,

source of great annoyance ; it is hawked up with noisy effort, and spat out

upon the floor in all directions, or even upon the faces and clothes of the

nurses and attendants.

Another symptom, which is present in certain cases, is priapism, with,

frequent involuntaiy emissions. Trousseau speaks of the hypersesthesia of

the genital organs as very painful.

The mental state, even between the convulsive attacks, is almost always

one of great agitation. As the disease advances, the patient often raves at
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those around him, accusing them, of being the cause of his iUness, and
taunting them with gazing upon his misery. Even if what he says is not
nonsense, he generally talks hastily and excitedly. Sometimes he is wildly

maniacal, so that he has to be confined in a straight jacket, or to be held
down by several powerful men, with whom he struggles violently.

JSTot infrequently, death occurs by suffocation in the middle of a
jjaroxysm, and more or less suddenly. The whole duration of the disease is

seldom more than from two to four days, and sometimes it terminates
within from twelve to forty-eight hours from its commencement. Cases
which last six days or longer are very exceptional ; the coachman who came
Tinder the observation of Sir Thomas Watson did not die until the middle
of the seventh day. In that instance the end was very gradual ; the pulse
grew rapid and weak, the mental powers failed, he lay moaning and tossing

from side to side, frothy saliva ran from his mouth, he lost the power of

moving his left arm, fluid stools wei'e passed involuntarily, the lower
extremities became cold and the coldness extended up to the chest. Some
patients have towards the last become paraplegic. In the more protracted
eases the spasms sometimes cease for some hours before death, the patient
being quite calm and able to talk or to drink or to wash his hands without
discomfort, but nevei'theless showing, by the coldness of his surface, and
by the absence of pulse at the wrist, that there is no real improvement in
his state.

Origin.—Hydrophobia is doubtless caused in all cases by the transference
to the patient of the specific virus of rabies ; but as to the conditions under
which this may occur many interesting questions arise. Thus it has not yet
been finally determined whether the disease is communicable from one human
being to another. At least I believe that there are no modern or trust-

worthy cases on record in which it has had such an origin. Experiments
made by Magendie and others seem to have shown that dogs can be infected

by inoculating them with the saliva of a person suffering from hydro-
phobia ; but if so, it is certainly strange that medical men and nurses
should always escape, seeing that the poisonous secretion is so often ejected

upon their clothes and hands and faces. In former times the dread of the
-disease was so great that the patient was often smothered between feather

beds by his relations, or was allowed to bleed to death through an opened
vein. Bollinger says that on the military frontier of Austria persons
labouring under hydrophobia, or suspected of it, are even now liable to be
shot by their neighbours, and that those who have been bitten by rabid
dogs sometimes commit suicide at once.

Rabies itself may occur in many kinds of animals. It is common in

wolves, and jackals, and foxes. Cats are sometimes affected by it, but
surely far less frequently than dogs. A scratch from a cat is believed to
have conveyed it to a human being, but in all probability the claws had
been previously impregnated with poisonous saliva by being introduced into

the mouth. Among herbivora horses, oxen, goats, sheep, pigs, rabbits, and
guinea-pigs are capable of being infected experimentally by inoculation, or if

they are bitten by dogs suffering from it. Mr Youatt recorded a case in
which a groom took hydrophobia through a scratch which he received from
the tooth of a rabid horse. Even ducks and hens are said to be susceptible

of it.

At one time rabies was supposed to occur chiefly in temperate climates,

but the more recent observations have rendered this opinion very doubtful.
Like other specific diseases it is often absent from a place for several years
together, until some accident introduces it. Thus it has recently been much
more common m London than for many years before. Between 1837 and
1865 only a single case of hydrophobia seems to have occurred in the wards
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of Guy's Hospital. Such facts are strongly corroborative of the view that

the disease is always due to contagion. Another circumstance pointing in

the same direction is that rivers sometimes seem to limit its diffusion in a.

remarkable manner. Schrader has stated that in 1852 and 1853, when it

was raging in Hamburg and in the neighbourhood on both sides of the

Elbe, no cases occurred in the islands in that stream. Contrary to the

popular belief, the disease is scarcely more frequent in the hot seasons of the

year than during the winter and the spring.

Of those persons who are bitten by rabid animals some only are attacked
by hydrophobia ; several writers agree in fixing the proportion as about 50
per cent. Those who escape perhaps sometimes owe their immunity to an
idiosyncrasy rendering them insusceptible of the virus ; at least this appears
to be the case in the dog. Sir Thomas Watson mentions that a dog was
caused to be bitten on thirty different occasions but without any result.

Another circumstance affecting the transmission of the disease may be the-

presence of clothes or other coverings, by which the teeth are wiped clean of

the virus before they penetrate the skin. Wolves are said to be especially

dangerous because they fly at naked parts, such as the throat. Writers-

are agreed that a breach of the cutaneous surface is necessary to allow of
the entrance of the poison ; in Sir Thomas Watson's oft-quoted case, how-
ever, both the coachman and his fellow- servants delared that the terrier dog
by which he was inoculated had drawn no blood, but merely indented the
skin of the hand. Mucous membranes are supposed to be capable of being
infected without any interruption of their continuity. A case is recorded in

which a rabid dog licked the face of a sleeping man near his mouth and
communicated the disease, although not the slightest scratch or abrasion
could be found after a very strict search.

A question of some consequence to pathologists is whether the virus

retains its powers after the death of a rabid animal. Mr Touatt thought
that this was not the case, but Bollinger cites the case of a student at the
Veterinary College at Copenhagen, who opened the body of a dog that had
died of the disease the night before ; his finger was slightly fissured at the
time, and about six weeks afterwards he died of hydrophobia.

But the most important question of all is as to the indications that
should lead one to fear the subsequent development of hydrophobia when a.

person is bitten by a dog which may or may not be rabid. Some writers

have supposed that a healthy animal may convey the disease if it should
happen to be fierce and angry, but such an idea is oj)posed to all our know-
ledge. Mr Youatt met with cases in which a dog exhibited no symptom of

rabies when it inflicted the fatal bite, though it was soon afterwards attacked.

Thamhaya is said to have collected no fewer than eighteen or nineteen
instances of this kind. The simplest Avay of accounting for them is to sup-

pose that the disease is infective even during its period of incubation,

which in those animals is believed to be generally of from three to five weeks'
duration, but occasionally to be prolonged over two, four, or even eight

months. It is evident, therefore, that when a dog is killed soon after

having bitten a human being, one can never be quite sure that hydro-
phobia may not supervene. The proper course is to keep the animal
securely confined for some weeks. I cannot in this work detail the sym-
ptoms which indicate that an animal is actually affected with rabies. Bol-
linger describes two varieties of the disease, one characterised by maniacal
excitement, the other by paralysis of the jaw, so that it hangs down and
allows a frothy saliva to run out of the mouth. In each form the bark is^

altered into what is described as a " hoarse inward sound, dissimilar from
its usual tone, and generally terminating with a peculiar howl." Towards
the last the hind legs and the loins become paralysed, so that the dog
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staggers about and falls. One of the earlier symptoms is an extraordinary-

perversion of the appetite, the animal eating hair, straw, sticks, bits of

leather, earth, stones, and a number of other substances, which remain un-
digested and may be discovered in the stomach after death, mixed with a
dirty-brown pulpy fluid. Their presence often affords a valuable indirect

proof that a dog which has been killed under the suspicion of rabies was
really affected with that disease. It has been laid down as a rule by some
German writers that a verdict of acquittal may be given in a case of this

kind whenever the digested remains of the animal's natural food are found
in its stomach and chyme in its small intestine ; but of course the disease

might even then have been incubative.

I have already remarked that a dread of water is not a symptom of

rabies in any animal except man. "Mad dogs," as they are commonly
called, plunge their muzzles into water and lap it up eagerly, being very
thirsty, although they may not be able to swallow.

8eat.—Until lately it has been generally admitted that hydrophobia, like

the neuroses in general, has no morbid anatomy, at least so far as the nervous
centres are concerned. But Dr G-owers and Dr Joseph Coats have recently

stated that the vessels in the bulb towards the floor of the fourth ventricle

are surrounded by masses of leucocytes within their sheaths, and even that

there are collections of them (miliary abscesses) among the nervous elements.

Similar changes, but less marked, were also found ia the spinal cord. I

think, however, that they cannot occur in all cases, for I have seen some very
successful preparations made by my colleague, Dr Frederick Taylor, in which
no deviations from the normal appearances are to be recognised.

The redl patJwlogy of the disease is one of the most difficult problems
that we have to encounter in the science of medicine. What becomes of the

virus during the prolonged and indefinite stage of incubation? "What
change ushers in the development of the disease itself, which is now to prove
fatal within a very few days ? Some writers suppose that a " recrudescence

"

takes place, the poison having hitherto been imprisoned in the wound, but
being at this time absorbed into the blood. A German observer, named
Eichhorn, is said to have described in an inaugural dissertation a case in

which he found several small branches of the ulnar nerve thickened in the

immediate neighboui'hood of the cicatrix. But others have found the

nerves healthy, and even if this were not the case one cannot imagine that

rabies or hydrophobia is due merely to a transference of morbid action along
them (such as perhaps occurs in tetanus), for fresh poison is generated, the

saliva and even the blood becoming infective. Indeed, if it is the fact that

a dog can communicate the disease during the period of incubation, the
whole theory of recrudescence must be given up. And how it comes to pass

that the symptoms are so long in making their appearance is a mystery,

i)mgf*iosis.—'Hydrophobia is not generally difficult to recognise. I do not
think that there has been the least doubt as to the nature of any of the cases,

all of them fatal, that have been observed at Guy's within the last few years.

It is, indeed, necessary that I should allude to one of the oddest of all

vagaries of medical opinion, the notion that there is really no such disease,

and that all the persons who are supposed to have died of it have really

succumbed either to a traumatic tetanus or to fright. This idea seems to

have been started early in the century by Bosquillon, and it was upheld by
Sir Isaac Pennington, Eegius Professor of Physic at Cambridge, and more
recently by Prof. Maschka, of Prague. But, as Sir Thomas Watson long
ago remarked, young children and idiots, who could never have understood
anything about the disease, have fallen victims to it, and many of the adults

who have been attacked have been men of strong minds who have refused

to believe that they were seriously ill. And as for tetanus, the symptoms
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in most cases are altogether different. I cannot, for my own part, agree

with Rose in thinking that it is necessary to recognise tinder the name of

" tetanus hydrophohicus " a variety of that disease which is said to be espe-

cially apt to be mistaken for hydi-ophobia.

It must, however, be admitted that medical literature contains a consi-

derable number of well-recorded cases, concerning which it is perhaps impos-

sible 1o sav positively whether they were instances of hydrophobia or not.

I am not now referring to cases which have proved fatal, for one can easily

supjDOse that they may really have been examples of this disease, in which

the symptoms were masked or otherwise irregular, as undoubtedly sometimes

happens. The difficulty is with regard to those cases in which recovery is

sujDposed to have taken place. For all experience tends to show that when-

ever the clinical characters of hydrophobia are present in a typical form the

patient almost invariably dies, or, in other words, nearly every case in which
the fatal issue has been arrested seems to have presented some aberrant

feature or other which casts a doubt upon its genuineness. And yet one

cannot deny that, taken as a whole, the symptoms have often resembled

those of hydrophobia more closely than those of any other known disease.

Let us take, for example, the case recorded by Dr Nicholls, of Chelmsford,

in the ' Lancet,' for 1878. The jjatieut, a carter, aged twenty-five, was bitten

by a stray dog in a neighbourhood where there had recently been a case of

hydrophobia, and where several dogs kno^mi to have been bitten were still

at large. Some weeks afterwards, having in the meantime thought little

about the matter, he became weaiy, his legs ached, and he had loss of appe-

tite. Two days later he refused a glass of ale at a customer's house, saying

he could not drink it. On the fourth day he drank a quantity of coffee,

but said that he " gulped it down," and complained at intervals of his throat.

He was also much annoyed by trifling noises, and particularly by a toy wind-

mill outside his house. On the fifth day, having delivered a load of coals in

the countrj, he called at a public-house, and after three efforts got down a

pint of ale! He then muttered that he was as thirsty as ever, wherefore

another cup was passed to him, but on attempting to sip from it he failed.

After this he drove into the town, dashed through the streets at a gallop, and
became maniacal and unconscious. Dr NichoUs was called to him and found

him with a rope tied round his legs, struggling furiously, and beating his arms

and head. He was uttering a peculiar noise, between a howl and a scream.

His face was livid and covered with a cold sweat ; his jaws were clenched

;

he was foaming at the mouth. Convulsions like those of tetanus then came

on and continued at intervals for about twenty-four hours, being, however,

controlled to some extent by inhalations of chloroform. The opisthotonos

was extreme, the body resting on the head and heels for a minute at a time.

On the evening of the sixth day he partially regained consciousness, and asked

for drink, which he gulped down in small quantities, the greater portion being

expelled from the mouth. Two days later he displayed a remarkable horror

of anything white, such as a bandage, a basin, a white glove, &c., turning

aside and becoming convulsed as soon as he saw them. By about a week

from this time he was well. I have already remarked that I know of no

other case of hydrophobia in Avhich spasms so like those of tetanus were

present. And yet, if the disease was not hydrophobia, what was it ?

In some cases of epilepsy, hysteria, or mania, there has been a spasmodic

difficulty of swallowing liquids which has been more or less like that which

occurs in hydrophobia. But I do not find any recorded instance in which a

real difficulty of diagnosis existed, and which was ultimately proved to be

an example of any one of these diseases.

Treatment.—I have already implied that the treatment of hydrophobia

is almost, if not quite, hopeless. In the ' Medical Record' for 1878, 1 find a
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supposed case in which, the symptoms were arrested on two successive days by
inhalations of oxygen, and which went on to recovery under the monobromide
of camphor. Another German case is said to have been cured by the sub-

cutaneous injection of curare in doses of one-third of a grain every fifteen

minutes. Tlae only other medicine that I should be disposed to make trial

•of is the extract of Calabar bean in full doses. But morphia, or some other

narcotic, may always be injected beneath the skin so as to quiet the patieirt.

And he should of course be kept free from all excitement and disturbance,

in a darkened room, and with as few persons about him as possible.

On the other hand, it does appear probable that the disease can be pre-

vented if the poison can be in some way removed from the wound immedi-
ately after the infliction of a bite by a rabid or suspected dog. The com-
plete excision of the iujured part seems to be the best procedure to adopt

;

and, if that is impracticable, most authorities think that it is right even to

amputate a hmb, where this would be effectual. During the interval which
must almost always elapse before medical advice can be sought, the wound
should be washed out thoroughly with warm water, or soap and water, or a
solution of any disinfectant wash or carbolic acid ; in an emergency a man
might even use his own urine for this purpose. Instead of j)ractising exci-

sion, however, Mr Youatt trusted entirely to cauterisation with nitrate of

silver ; and he himself was bitteii seven times, and operated on 400 persons

besides, among whom he had only one death, which he ascribed to fright.

It is reasonable to suppose that even greater reliance might be placed on a
deliquescent substance, like the potassa fusa. Probably it is advisable to

apply some caustic thoroughly to the surface exposed by excision of the

original wound. It is much to be desired that evidence should be carefully

collected as to the efficacy of these various measures when applied to a cicatrix

during the period of incubation, or even at the commencement of the pro-

dromal stage of the disease. It is at least possible that they might some-
times be useful ; and of course no chance of saving a person from so terrible

a death should be thrown away.
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Introductory remarJcs—Relation to other neuroses and mutual resemhlance.

Migraine—Nomenclattire—Symptoms—Pathology and causation—Treatment.

Epilepsy—Definition—E. minor—E. major : aura : fit : sequelce—Pathology,
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We liave now to enter upon a remarkable series of affections, whicli,

although they differ widely in their symptoms, nevertheless have close

mutual relations, and present many points of resemhlance in their causes

and in the circumstances under which they manifest themselves.

They all occur paroxysmally, at periods which are (at least in some cases)

more or less regular. Many of the persons who are subject to them are in

perfect health during the intervals between the seizures. We may distin-

guish these affections as " paroxysmal neuroses ;" or, adopting the expres-

sion of Dr. Edward Liveing, as "nerve-storms."

The chief among them are Migraine, paroxysmal Vertigo, Epilepsy (in-

cluding both the petit mat and the haut mat), Catalepsy, Somnambulism, and
Paroxysmal Insanity. But with these several others should probably be in-

cluded. I may mention Tic douloureux, Angina pectoris, Gastralgia, spas-

modic Asthma, spasmodic Croup, and Laryngismus stridulus.

No modern writer has so clearly pointed out the relations of these

various diseases to one another as Dr Liveing, who in his treatise on
'Megrim or Sick Headache,' insists on the fact that in the same patient

they are often transformed, one into another, in the course of time. Most
other writers have dealt with them from too narrow a standpoint ; they have
aimed at including every variety under some one single affection, such as

epilepsy, rather than at giving a comprehensive view of the whole group.

An important character of these diseases, at least of most of them, is

that they are essentially innate and hereditary ; but I forbear to dwell on
this, because it is common to many other neuroses as well ; and for the

same reason I pass over the circumstance that in different members of the

same family the inherited tendency may show itself in different ways—one

child being epileptic, another asthmatic, a third subject to migraine, &c.

Indeed, I by no means wish to represent the j)aroxysmal neuroses as a per-

fectly isolated group of affections, bearing no relation whatever to other

nervous diseases. On the contrary, there are unmistakable evidences of

such a relation ; as, for instance, between Epilepsy on the one hand, and
Chorea and Hysteria on the other. But I am strongly of opinion that by
studying Migraine, Vertigo, and Epilepsy together, one is led to more just

conclusions about them than by viewing them either as altogether inde-

pendent affections, or, on the other hand, as unconnected members of the

large class of neuroses in general.

In more than one of the affections now to be described, each attack

is made up of a regular succession of phenomena. In migraine it often
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begins with a peculiar affection of sight ; afterwards follow in turn numb-
ness of the fingers, vertigo, headache, vomiting, and sleep. In epilepsy

there is perhaps first a sensation passing up from one of the limbs to the

head, and then successively : complete insensibility, a general tonic spasm, a
series of clonic convulsions, and a j)rolonged stupor. We can hardly fail to

regard such seizures as dei:)endent upon the gradual extension of a morbid
change from one part to another of the nervous centres ; audit seems highly
improbable that any part of them should essentially depend upon a mere
alteration in the cerebral blood supply, as supposed by many writers.

Another point in which most of these affections agree is that the attacks

gradually culminate in a certain pitch of intensity and then subside ; and
yet another is that there is a kind of compensation between the frequency
and severity of the paroxysms, a slight one being followed by another at an
unusually short interval, and vice versa.

The seizures themselves are often directly traceable to causes which
are very similar for different members of this group. In describing the dif-

ferent varieties of " nerve-storm," one has again and again to mention gastric

or hepatic disorder, irritation of the brain from dentition or disease of the
teeth, exhaustion from deficient food or excessive bodily exercise, affections

of the sight, smell, or hearing, as giving rise to a first attack, or sometimes
to the succeeding ones also. Many of these neuroses bear a relation to

puberty and the other great epochs of life, as well as in women to the occur-

rence of the catamenia and to pregnancy and the puerperal state. Most of

them are apt to break out for the first time at some particular age ; migraine
and epilepsy at or about j^uberty, laryngismus stridulus and spasmodic
croup in early childhood, and tetany in childhood—except when it occurs in

puerperal women. Some of them tend to disappear spontaneously when a
certain period of life is reached ; thus, migraine often ceases to recur after

about the age of fifty.

As I have already remarked, a feature which is common to the

paroxysmal neuroses is their tendency in the same patient to undergo
metamorphosis in course of time. This is particularly the case with
epilepsy ; its attacks are liable to be replaced by vertigo, catalepsy, mania,
or other forms of nervous disturbance. Indeed, if we had convenient
English names for the petit mal and the haut mal, it would be well that

they should be described separately, for their relation to one another is not
very much more close than to some of the other affections which I regard as

distinct. The connection between migraine and epilepsy is certainly much
less intimate, but I shall hereafter mention some cases which have been
regarded as proofs that they are to some extent related to each other.

Migraine.—One very important paroxysmal neurosis iamigrahie or sicTc-

Jieadache. An attack of tliis disease in its most tyjDical form begins with a
peculiar dimness of sight ; after a little while the fingers of one hand may
become numb and tingle, or the patient may experience some difi&culty of

speech
;
presently the power of vision is restored, but a more or less severe

pain in the head comes on, which may last for some hours ; before it ceases

vomiting often takes place. The same succession of phenomena recurs again
and again at more or less regular intervals.

Great confusion prevails with regard to the nomenclature of this

complaint. Many names for it are in use, but each of them is properly

applicable to only one of various forms that it may assume, and several of

them would naturally be taken to include other and distinct affections.

The pain is often limited to one side of the head. To such cases the
name of Hemicrania (»//i(Kpai'/a) has been applied since the days of the old

Greek writers; and that word has undergone corruption into the French
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migraine and the English megrim. In strictness, therefore, all these terms

are inapplicable to any case in which both temples ache at the same time,

but we shall presently see that such cases constitute the majority, and
certainlv cannot be, separated from the others. Still less can those instances

be isolated in which the pain is intense and limited to a very small point,

and which previously received the special designation of clavus hystericus,

based upon a comparison with the efiect that might be produced by a nail

driven into the skull.

Again, the defect of vision has by some Avriters been styled Hemiopia, or

Hemiopsia, from its affecting only one half of the visual field. Aiming
at still greater accuracy of expression, Dr Hubert Airy has recently pro-

posed to call it teichopsia (rel^os, a city wall, o\pis, vision) from a remark-

able feature of it which I shall presently describe. But as this visual

affection, even when it is present, generally constitutes only a small part

of the complaint, it would be far better to let all three names fall into

disuse. Lastly, we have the English terms bilious headache, sick headache,

and side giddiness. But many cases present no indication of gastric or

hepatic disorder ; aud, on the other hand, there is a different form of head-

ache in which such disorder plays a far more important part. Evidently

one name should be given to all the varieties which the same disease may
assume. And, if we can forget its etymology, the word migraine appears

to be by far the most suitabLe for the purpose. Dr Liveing, indeed, has

already extended its signification in this way.

Symptoms.—I have already remarked that one symptom of migraine

invariably precedes all the others if it occurs at all ; this is the affection of
sight. The patient first notices that he cannot see distinctly some part of

what he is looking at. The portion of the visual field which is thus blotted

out is originally very small. It may be at the exact centre of the field, but

more generally it is a little to one side of it, although so near that in reading

from a printed page he has to glance slightly away from the word he wishes

to see. The dim spot is not black, but seems like a faint cloud, of the same
colour as the rest of the surface upon which the eyes are directed. It

quickly begins to enlarge, and gradually overspreads more or less of one

lateral half of the field. It often acquires a peculiar zigzagged outline, with

angles like those of a fortification ; this is why Dr Airy proposed the name
of " teichopsia." The surface within seems to have a peculiar undulatory

motion which has been compared to that of a boiling liquid; and the

angles themselves appear to flicker or to revolve. The form of the cloud is

originally oval, but as it grows bigger a gap forms in that side of it which

is towards the centre of the field, so that it becomes horseshoe-shapecl.

One area of the curve then seems to touch the point of sight ; and in this

the angles ai'e much smaller and closer together than in the other area,

wloich spreads away into the outer part of the field of vision. Sometimes

the cloud is uncoloured ; sometimes it presents brilliant gleams of red, blue,

and other colours. If the eyes be closed, or if the person should go into a

dark room with his eyes open, the whole figure appears to be faintly lumi-

nous. As it increases in size, the middle of it clears up and accurate vision

then is regained. On a printed page, for instance, a few letters can now be

plainly recognised in the midst of the glimmering horseshoe-like curve.

Before long, the latter likewise disappears, and the person can see as well as

ever. The whole process occupies from ten to twenty minutes, or at most
half an hour.

While the oval cloudy patch and its zigzagged border are visible, they

are seen in their minutest details by both eyes alike. To this rule a single

exception has been recorded by Sir John Herschel, who once satisfied himself

"that his left eye was alone affected. But I cannot help thinking that he
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may have been mistaken. As Dr Airy points out, everyone is at first

inclined to suppose that one eye only is concerned, namely, that of the side

on which, part of the visual field is blotted out. The fact that the impair-

ment of vision is thus almost constantly referred to both retinse of course
proves that the seat of the affection is above the optic chiasma. And
limitation to one half of the field is just what we should expect from our
knowledge of the anatomy of the nervous centres, the halves of which are in

great measure isolated from one another, each communicating with corre-

sponding halves of the two eyes. Sir John Herschel, indeed, has stated that

in his own person he once observed " the shadowy pattern of a fortification

which passed completely across the field of vision from left to right." If

this was so, we must suppose that on that occasion the disturbance (of

whatever nature) which is the cause of the affection extended over to the
ojDposite side of the brain at an early period of the attack. We shall here-

after see that at a later period this commonly occurs.

In some cases, as soon as natural vision is restored, the attack is at an
end. But in the great majority, a more or less severe headache comes on at
this period. It is generally said that a precisely similar headache may also

arise without having been preceded by any affection of sight. I think,,

however, that it is admissible to express a doubt whether this really occurs,

or at least whether it is not far more rare than has hitherto been supposed.
A very curious circumstance in regard to the visual affection is that some of

the best and most careful descriptions of it have been written, not by
m.edical men, but by astronomers and philosophers. Wollaston, Arago, Sir

David Brewster, Sir John Herschel, Sir Charles Wheatstone, Sir G-eorge

Airy, and Professor Dufour, of Lausanne, may be mentioned as having been
liable to this paroxysmal defect of sight, and as having carefully noted its

phenomena ; and I do not know any other malady which, within the present

century, has been the subject of two papers admitted into the ' Philosophical

Transactions,' as well as of communications to the ' Philosophical Magazine'
and other scientific publications in this country and abroad. It may be a
question whether persons who are not accustomed to employ the eyes for

minute observation would notice the dimness of sight, or regard it as of
sufiicient importance to be mentioned to a medical man. Indeed, when it

commences at some distance from the centre of vision, I believe it is sure to

be overlooked, unless the patient's attention is specially directed to its

occurrence. And this may, perhaps, be the reason why Professor du Bois
Eeymond does not mention it in describing this form of headache as

occurring to himself.

The pain of migraine varies greatly in severity both in different cases,,

and in the same case at different times. It commonly begins at some one
spot in the brow or temple and gradually spreads all over these regions.

Sometimes it remains confined to a single point, which is generally over the

frontal or parietal bone on one side. As I have already remarked, the

special name of clavus was formerly used when such was the cajse. A strict

limitation, however, is altogether exceptional. According to Dr Liveing, it

is not even the rule that the headache should keep to one lateral half of the

head. He finds that in the majority of cases it affects the whole forehead

and both temples, although with more severity on one side than on the

opposite. It often extends to the orbit, and is referred with special inten-

sity to the back of the eye. More rarely it passes behind the ear to the
occipital region. Some writers describe it as of a stabbing, cutting, or

boring character; others as throbbing, and especially as undergoing aug-
mentation with each beat of the heart. It is generally much increased by
every bodily movement that the patient makes, or by exposure of his eyes to

light, or by every noise that he hears. He therefore lies down, and keeps
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the room as dark and quiet as possible. But Dr Wilks tells me that he

knows of one patient in whom the recumbent posture aggravates the pain,

and who will sit up all night rather than recline before the attack has

passed off. And Dr Liveing speaks of cases in. which the pain was so

intolerable that the sufferer cannot lie in one position for any length of time,

and is obliged to get up and move about. It has been said that the patient

can sometimes make the visual affection more marked, if not increase the

headache, by lying on one side rather tlian on the other ; namely, the side

opposite to that on which the dimness of sight is observed. But this

appears to be seldom the case.

The headache scarcely ever remains long at the same pitch of intensity.

Generally it goes on gradually augmenting in severity until it reaches a

culminating point, after which it begins to decline. Its increase is usually

steady, but sometimes this takes place by fits and starts, with more or less

distinct remissions between them. When the pain becomes very intense

the patient often begins to feel nausea ; and presently he retches and is sick.

Anything that the stomach may contain is rejected, including sometimes a

considerable quantity of undigested food. But frequently it is empty ; and
then the retching is ineffectual, or some mucus at first is brought up, and
afterwards a bilious fluid. After the occurrence of free vomiting the pain

often quickly passes off, and thus many persons regard it as curative, saying

that they get relief as soon as they can be sick.

But in some individuals, however severe the headache may be, sickness

seldom or never occurs. In them the pain gradually passes off of its own
accord. Very frequently it lasts for the remainder of the day ; the patient

at length becomes worn out and drops off to sleep ; and when he wakes on

the following morning he finds that his suffering is over, all that remains of

it being a slight soreness of the forehead or temple. Some persons lose the

pain if they can sleep for a short time, even during the early part of an

attack. Dr Liveing mentions a gardener who, if he could at the commence-
ment leave his work and lie down under the shade of a tree, would wake at

the end of half an hour as well as ever. Lastly, in some rare cases, the

complaint terminates by epistaxis, by a copious secretion of tears, by profuse

perspiration, or by the flow of a large quantity of pale urine.

Less common symptoms.—An attack of migraine may be attended with

other symptoms besides those which have been hitherto described. In

certain cases, which are generally of considerable severity, common sensation

is impaired in one hand, especially towards the ends of the fingers ; and
sensations of tingling, thrilling, or formication may be also experienced.

Sometimes the surface of all one arm and of the corresponding leg seems to

have gone to sleep, or numbness may extend to the neighbourhood of the

mouth, the lips, tongue, and throat. Dr Liveing says that all these parts

are affected bilaterally. Dr Anstie noticed in his own person that even in

the intervals between attacks of pain the j)owerof distinguishing impressions

was permanently less in the skin round the inner angle of the right eye than

on the opposite side ; during and after the paroxysms the impainnent of

sensation was always more marked, and also affected a more extensive area.

Muscular i^ower sometimes seems to be more or less distinctly impaired.

Ptosis and strabismus from paralysis of one of the recti muscles have each

been present in cases which have been regarded by good observers as of

this nature. Some patients have been known to drop things which they

were carrying in the hand ; but Dr Liveing suggests that this may be due
to a loss of the sensations which should guide the muscles, rather than to a

true muscular palsy. Another symptom which is sometimes, but not often,

present is giddiness or vertigo.

Again, in some cases the faculty of speech is disordered. The patient
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lias a difficulty in finding tlie expression which he wishes to use, or in con-

structing a coherent sentence. He may even substitute one name for

another ; and an instance is recorded by Dr Liveing in which not a single

word could be uttered. This may occur without any confusion of thought,
or the patient may be painfully conscious that his memory is failing him
and that his intellect is embarrassed. Actual hallucinations are very rare.

But there are often much general mental depression, and a vague and unac-
countable sense of anxiety and dread.

Even in those who are subject to ordinary migraine, such apparently
serious symptoms are comparatively of very rare occurrence. Hence the
patient may fail to perceive that they have a,ny connection with the habitual
complaint. The period at which they commence is generally before the
headache, and after the affection of sight has continued for some time. An
oppressive drowsiness is also sometimes pi-esent, and the patient may even
lie in a half unconscious state, not heeding when he is spoken to ; but this

symptom rather accompanies than precedes the pain in the head.

In some instances there are also symptoms which indicate an implication

of the vaso-motor system of nerves. The temporal artery becomes enlarged,

and its tortuosities are much more plainly visible on the affected side of the
head ; it feels hard and like a cord to the touch. The conjunctivae may be
much reddened. The pu^pil is sometimes altered in size, but observers are

not agreed as to the character of the change. Du Bois Eeymond says that
in himself it is always dilated ; Piorry and Latham describe it as being con-
tracted. The eyeball is said to appear retracted in some cases. In one
instance MoUendorff found with the ophthalmoscope that the background
of the affected eye was of a bright scarlet red colour, the optic papillae red
and oedematous, and the central arteiy and vein enlarged and tortuous. We
shall presently see that stress has been laid on these various facts, as indicating

that the sympathetic (vasomotor) nei-ves play a very important part in the
production of migraine.

Again, after the subsidence of these paroxysms, certain very curious
changes are sometimes observed in the tissues of the affected parts, which
can only be ascribed to an interference with their nutrition consequent on
the nervous disturbance. One such change is a localised greyness of the

hair. Anstie relates that when he himself had a severe attack the eye-

brow would show a distinct patch of grey opposite the supra-orbital notch,

but that subsequently the individual hairs regained their natural colour.

He found that as many as eleven out of twenty-seven patients showed more
or less greyness of the hair of the forehead and temple on the side on which
they suffered most pain. In other cases the hairs become brittle or fall out.

Some years ago I was consulted by one of our students, who wished me to

examine the hairs from his eyebrows with a microscope to see if I could
detect any fungus. More than half of each eyebi'ow, at its outer part, had
become denuded of hair ; and this condition was more marked on one side

than on the opposite. I at once inquired whether he was liable to migraine
and found that this was the case, and also that it was especially severe on
that side on which the eyebrow was the more deficient. In a few weeks,
under treatment for the neurosis, the hairs began to grow again.

According to Anstie, more or less thickening of the solid tissues

occurs in many cases as the result of repeated attacks of migraine

;

he even observed periosteal swelling, which had a close resemblance to

syphilitic nodes, but which he believed to have no such origin. He also

speaks of iritis, glaucoma, opacity and ulceration of cornea as resulting from
neuralgia of the fifth nerve ; but I am not sure whether such effects ever
occur in cases of true recurrent migraine. An erysipelatoid eruption ought
perhaps, however, to be mentioned; for Anstie relates more than one
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instance in whicli a patient suffered from two or three successive attacks

of this kind, in connection with neuralgic pain. I have myself seen the

upper eyelid greatly swollen.

Another affection which is frequently consecutive to migraine is xanthe-

lasma of the eyelids. Except in cases of jaundice, I believe that xanthelasma

invariably affects the eyelids, and occurs nowhere else.* It always begins

near the internal canthus, and generally first in the upper lid ; and a

curious circumstance is that (according to Mr Hutchinson) it constantly

appears on the left side earlier than on the right. This observer found that

most of the patients in whom he noticed xanthelasma of the eyelids had
suffered from frequent sick-headaches, and some of theni very severely.

The cutaneous affection seldom appears in those who have not reached the

ao-e of thirty-five or forty years. I have seen it develop itself in three

successive generations ; and Dr Chui'ch has placed on record a family tree

in which it recurs again and again, but unattended with any liability to

migraine.

The general circulation is interfered with in severe attacks of migraine.

Mollendorff has found the beats of the heart reduced to fifty-two or even

forty-eight per minute. The pulse at the wrist becomes small and con-

tracted. The hands and feet are cold. The face is pale and haggard, and
dark borders appear round the margins of the orbits.

It seldom if ever happens that migraine, in all its attacks in the same
patient, occurs in the same side of the head. But, as a rule, there is one

side rather than the other which is especially apt to be affected. Tissot,

however, mentions the case of a lady who had it alternately on each side

with o-reat regularity. Wollaston and Sir G-eorge Airy may also be men-

tioned as having been equally liable to the affection on either the right or

the left side. With regard to the mutual relations of the various phenomena
which makeup an attack there are some differences of opinion. Dr Latham
describes the headache as beginning, and as more intense, on the side

opposite to that on which the dimness of sight is noticed, but Dr Liveing

deduces from the observations which he has collected that they often both

occur on the same side. Each writer says that when the affection of

sight and the numbness in the fingers are present together, it is on the same

side of the body. Lastly, Dr Liveing has pointed out the fact— interesting in

connection with what has been said as regards aphasia from organic changes

—that when the speech is interfered with in migraine there is very generally

numbness in the fingers, and that this always affects the right hand, either

alone or in association with the left. He has not met mth a single instance

in which sensation was impaired in the left hand only, and in which there

was any affection of the speech.

Pathology.—Migraine is undoubtedly one of the paroxysmal neuroses.

As regards its a'n^tomical seat, I have already remarked that the disturbance

wliich causes the affection of sight must occur somewhere above the optic

chiasma. Indeed, this was long ago pointed out by Wollaston, who
observed that the hemiopia which he described would probably be found

to arise in the thalamus of one side. And, as Dr Liveing says, the

only correction that this statement seems to require at the present time

consists in the inclusion, within the area of disturbance, of the ganglia of

the sensory nerves, down to the nucleus of the vagus. The order in which

the symptoms follow one another in the several attacks renders it likely

that the affection generally starts in the thalamus, and passes downwards
and backwards along the sensory tract. The numbness and tingling in

* [This rule is not absolutely true. See cases reported in the * Pathological Transac-

tions ' for the year 1882 (vol. xxxiii, p. 372, and thii-d table, p. 383). I have seen one or

two myself, in addition.

—

Ed.]
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the fingers or other parts are, perhaps, due merely to disturbance in the

thalamus itself. But when disorder of speech and impairment of memory
are present, one can hardly doubt that the change must have spread

upwards towards the convolutions. That it may also extend to the opposite

side of the brain, along some of the commissural fibres, appears to follow

from the facts that the numbness in the tongue and throat is sometimes
bilateral, and that the headache very frequently is so.

As to the exact nature of the change in the sensory tract which gives

rise to migraine, I do not think that anything definite can at present be

stated. The most recent hypotheses refer it to vaso-motor disturbance.

Thus the theory of Dr Latham (1872) is that in the early stage the affected

side of the brain is anaemic ; that the contraction of the blood-vessels of

this hemisphere is itself due to a morbid activity of the sympathetic nerve

;

and that this in its turn results from a defective control or inhibition on
the part of the cei'ebro-spinal system, which he supposes to be enfeebled.

In the stage of headache he supposes that there is a secondary hypersemia,

consequent upon exhaustion of the vaso-motor apparatus. Du Bois Keymond
had previously (1860) maintained that, at least in his own case, migrainous

headache was due to a tetanus of the muscular coats of the vessels of the

affected side, in the territory of the cervical portion of the sympathetic.

On the other hand, Mollendorff (1867) and Wilts (1869) endeavoured to

prove that the complaint is caused by a paralysis of the very same nerves,

with dilatation of the vessels and consequent hypersemia. The former writer

lays great stress on the fact (which had been pointed out nearly a century

ago by Dr Parry, of Bath) that compression of the carotid on the affected side

of the head often removes the headache as if by magic, but only temporarily.

But I think it is clear that diminishing the blood supply to one side of

the brain may very well suspend for a time the disturbance in it which is

felt as pain, and yet the disturbance need by no means have been caused

by an overflow of blood. Moreover, as Dr Liveing points out, the state-

ments of different observers with regard to the condition of the pupil are so

diametrically opposed that no other inference seems possible, but that it

must really differ in different cases ; while as for the dilatation of the

temporal artery, the flushing of the face, the redness of the conjunctiva, the

injection of the fundus of the eye, there is direct evidence that each of them
is only occasionally, not constantly present; so that the only possible

conclusion seems to be that all these vaso-motor phenomena are accidental

rather than essential characters. As Dr Liveing remarks, there is a clear

analogy between the paroxysmal neuroses, and certain minor consensual and
automatic movements (such as those of sneezing, coughing, and gaping), and
some of those which serve for the gratification of the natural appetites

;
yet

no physiologist thinks of referring any of these to vaso-motor disorder.

Thus it would seem that at present we can form no clearer conception

of an attack of migraine than that it is a " nerve-storm," the result of an
irregular accumulation and explosive discharge of nervous influence.

jEtiology.—The hereditary character of migraine is well marked. Dr
Liveing found that in twenty-six cases out of fifty-three it was said to be a
" family complaint ; " and the twenty-six patients in question had among
them forty near relations who were liable to it. In many cases it is trans-

mitted without the slightest change of type, and sometimes it passes from a

parent to those children only who in other respects resemble him.

Women appear to be slightly more prone to this complaint than men.
The age at which it commences is generally about the seventh or eighth

year, at the beginning of the second dentition, but sometimes it is the period

of puberty, and sometimes that of early adult life. It rarely occurs for the

first time in a person over thirty. The more marked the hereditary tendency

VOL. I, 43
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the greater the probability of its beginning in cbildbood. At about the age
of thirty, persons often suffer from it much more severely than they had
done previously ; and as Anstie remarks, at this period the attacks cease

in many instances to be accompanied by vomiting, so that the complaint is

no longer regarded as mere " sick headache," and the patient consequently

seeks medical advice, perhaps for the &'st time. When fifty years of age
are reached, or even rather earlier, it commonly happens that the liability

to migraine ceases ; old people comparatively seldom suffer from it.

In some persons the attacks of migraine recur with great regularity.

The period is sometimes a fortnight, sometimes a month, sometimes longer
still. There are, however, cases in which it is much shorter. We shall

presently see that the immediate exciting cause of the paroxysm is very
often excessive fatigue from brainwork. The constant repetition of this

may render the attacks correspondingly frequent. I remember the case of

a bank clerk, who for a considerable time had an attack regularly every
week day, but was free on Sundays. And some years ago a governess was
under my care who had a headache every night. In cases of this kind some
of the more characteristic features of the complaint are very apt to be miss-
ing ; but I believe that their relation to time migraine can often be esta-

bhshed by the account which the patient gives of his previous state of

health. Further observation may perhaps show that a headache which is

persistent, and lasts for a great length of time, may grow out of the
paroxysmal affection. Such a case would be strictly parallel to one of epi-

lepsy, in which the so-called status epilepticus is developed.
In the cases just referred to the complaint may return every day, or

every other day, as regularly as the paroxysms of an intermittent fever

;

and this fact, together with the striking therapeutical influence of quinine,

often makes it diflBcult to exclude the possibility of miasmatic poisoning.

But, on the other hand, these circumstances, taken by themselves, are far

from justifying the conclusion that a migraine is really due to such a cause,

and desei-ves the name of "brow ague." I do not myself believe that in

persons living in London this origin of the complaint can ever be established

satisfactorily ; and it is probable that even in districts where marsh miasm
prevails, cases of simple migraine and of other forms of neuralgia are often

wrongly ascribed to it, just as I believe the same thing to have happened in

the case of intermittent hseniatiauria. But it appears to be certain that it

is sometimes really the cause ; and in some parts of Spain a miasmatic
migraine is said to be endemic. Again, Dr MaccuUoch has stated that this

kind of headache may occur as a substitute for ague during the whole of one
relapse of the disease, and that he has seen a " double tertian " ague, in

which the headache and the ague fit occurred regularly on alternate days.

In England, however, it is universally believed that migraine, instead of

being essentially a nervous malady, is the result of "bilious" disorder.

And, when the attack is accompanied by vomiting, this is supposed to expel

a materies morbi, in the shape of vitiated bile. Until one has happened to

discuss the matter with some non-medical friend or patient of average in-

telligence and education, one can hardly conceive how firmly fixed the belief

in question is in the mind of everyone who has not been taught the con-

trary. A notion of this kind could only be derived from the medical science

of a foiTuer age ; but one might well wonder how the teachings of a previous
generation of physicians should have left behind them so absolute a convic-

tion. The truth, however, is that it is a relic of one of the most ancient
doctrines in the history of the healing art,—that of the four Cardinal
Humours, one of which was "yellow," and another "black" bile. There is

not, therefore, any ground for surprise at the difficulty with which it is

eradicated from the popular mind.
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But although it is certain that migraine is never solely due to disorder

•of the chylopoietic viscera, there is yet no question that some error of diet is

often the direct exciting cause of an attack in a person who is liable to it. I

am not novp referring to the diffused headache and giddiness which are apt

to be more or less constantly present in persons who suffer from dyspepsia

or from the so-called congestion of the liver ; this has doubtless been often

confounded with true migraine. But what is conclusive as to the reality

of the influence of improper food is the fact that some persons at least can

always bring on an attack by eating particular articles of diet towards the

end of the interval between one headache and another ; whereas, for a few
days after a paroxysm, they might partake freely of the very same things

without suffering in any way. Dr Fothergill nearly a century ago stated

that he had found nothing more apt to cause " sick headache " than " melted
butter, fat meats, spices, meat pies, hot buttered toast, and malt liquors when
strong and hoj)py." A medical man who had suffered all his life from the

complaint told Dr Liveing that he could never take the smallest quantity of

wine nor eat the smallest fragment of burnt pastry without bringing on a

headache. Many persons speak of butter and pork as particularly frequent

exciting causes of migraine ; and, making every allowance for the influence

of preconceived opinions, I do not think that the validity of such statements

can be entirely impugned.
In women, again, the recurrence of the catamenia is often an exciting

<;ause of attacks of migraine, which, perhaps, generally precede the flux, but
sometimes accompany or even follow it. Not unfrequently each monthly
period brings with it a series of more or less distinct paroxysms of head-

ache. A striking illustration of this connection is afforded by a case related

by Dr Liveing, of a woman who was very liable to the complaint when
menstruating, but who throughout repeated pregnancies was always entirely

free from it. This writer also mentions an instance in which the head-

ache and the catamenial discharge recurred simultaneously at fortnightly

intervals.

But fatigue is a far more important exciting cause of migraine than either

of those which I have mentioned. In some persons a straining effort, such as

lifting a heavy weight, will bring it on, and in others the exertion of running

is apt to have the same effect. Many patients are exceedingly liable to be
attacked by it after protracted labour, such as a hard day's washing ; or after

prolonged exercise, particularly if the stomach be not duly supplied with food.

Another frequent cause is severe mental work, but, above all, anxiety and
worry. A long railway journey is apt to be followed by a paroxysm in some
individuals, and in others merely driving in the streets of London has the

same effect. Many persons always have a sick headache after a day's

sightseeing, or after passing an evening in a crowded concert-room or ball-

room; and in some susceptible individuals an attack may be brought on by
glaring lights, loud noises, or the strong odours of certain flowers. Dr Airy

mentions the case of a person in whom the peculiar affection of sight was
occasionally caused by looking at a striped wall-paper or a striped dress

;

and Sir John Herschel states that he had it as the result of allowing his mind
to dwell upon a description of the affection.

In several of the conditions already alluded to as exciting causes of

migraine, one element is exhaustion of the visual apparatus. This is true,

for instance, not only of over- study, but also of railway travelling and the

like. And, many years ago, Piorry propounded the theory that the com-

plaint, or at least one variety of it, was the result of irritation of the optic

nerves, from straining efforts to see very small objects, or from want of care

in regulating the amount of light, Now, this view is altogether untenable,

if applied to all cases of migraine, or even if limited to that form of it in
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wliich symptoms referable to the visual apparatus preponderate, the head-

ache being slight. But it is perfectly true that when the eyes are struc-

turally imperfect the forced use of them may be the immediate cause of

attacks of migraine. The defects which lead to this result are chiefly those

of the trausparent or refracting media of the eyes ; their direct effect is the

production of spasm of the ciliary muscles, and with this is associated an
irritation of nervous filaments, which may diffuse itself over a wide area

within the distribution of the fifth nerve. Every practitioner now knows
that hypermetropia is a frequent cause of attacks of dimness of sight, head-

ache, and giddiness, which recur when the eyes are used for near work for

any length of time, particularly under artificial light. A student lately con-

sulted me for similar symptoms, and it was not for some little time that I

discovered that they were the result of the employment of too-powerful con-

cave glasses, which he had chosen without proper advice in order to correct

a moderate degree of myopia, and which he wore even when reading or

writing. In this connection, too, astigmatism must not be overlooked.

Another cause of such symptoms is weakness of the internal recti muscles.

Three years ago I had a bank clerk sent to me who had previously more than
once had to give up work for a period of two or thi'ee months on account of

cerebral symptoms. These had been thought to be of a serious character,

but I had him examined by my colleague, Mr Higgens, and he discovered

that the internal recti muscles failed to make the eyes converge properly

upon near objects ; when suitable glasses wei'e supplied to him he soon lost

all his complaints. In practice, therefore, one should make it a rule never
to prescribe for any kind of frontal headache without eliminating the possi-

bility of its being caused by imperfection of the organs of sight.

Lastly, affections of the teeth must not be overlooked as causes of
migraine, at least if clavus be included as a form of it. I have already

referred to Mr Salter's statements with regard to this at p. 360. One of
the cases recorded by him is that of a young lady, who for eight years was
subject to attacks of headache, confined to a space of about the size of a
crown-piece, rather to the left of the vertex. They sometimes recurred

three or four times a week, beginning after breakfast and lasting all day ;;

they were attended with great prostration. The affected spot became hot, and
pressure with the hand gave relief to the pain. At length the patient con-

ceived the idea that the left upper canine tooth, which was known to be
impacted in the palate, was in some way connected with her sufferings..

It was removed, and she never afterwards was. attacked by the headache.

Diagnosis.—In its typical form migraine presents little or no difficulty

of diagnosis. I have seen one or two cases in which a syphilitic periostitis

of the margin of the orbit has produced recurrent pains of somewhat similar-

character ; but this could not escape the notice of any but a very careless,

observer.

When the phenomena of the attacks are ill- developed, however, one may
not find it easy to determine whether they belong to the disease now under
consideration, or to some other neurosis. I have more than once been dis-

posed to think that migraine and the petit vial of epilepsy are really linked
together by transitional forms, Another form of migraine about which one-

may fall into error is that in which an affection of speech is a main symptom-
Some months before his death the late Dr Phillips had a severe attack of
headache, attended with marked aphasia. When he had recovered I one-

day happened to discuss with him the question whether it could have beenj

of the nature of migraine ; but his fatal attack of apoplexy, which doubtless-

was the result of embolism, afterwards began in precisely the same way, an<i
presented the very same symptoms. It seems to me very doubtful whether ,

Dr Liveing is right in regarding as a mere paroxysmal neurosis a case im
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which attacks of loss of speech and right hemiplegia recurred, persisting for

a week or more at a time.

Relation to other neuroses.—Migraine is so common a complaint that one
can hardly attach very much importance to the mere fact that some other
neurosis occasionally develops itself in those Avho are subject to it, as indi-

cating that there is any real relation between them. Dr Liveing, however,
believes that a transformation sometimes occurs between migraine and
epilepsy ; and he relates cases in which persons who had suffered from the
former afterwards became affected with the latter disease ; but it is to be
noted that some of them had relations who had been epileptics. This writer
also refers to an instance in which migraine became replaced after a certair

period by asthma ; and to another in which a constantly recurring gastralgia

disappeared and was followed by a typical migraine, while this in its turn
was succeeded by a kind of spasmodic croup. He also relates a case in

which attacks of sick headache were followed after a time by angina
pectoris ; and another in which insanity developed itself.

I do not think that any medical man can have suffered again and again
from migraine without having the thought forced upon him that such
attacks must indicate a defect of cerebral organisation which might subse-
quently result in serious mischief. And Dr Liveing quotes Calmeil as

having remarked that both the intellectual faculties and the moral disposi-

tion of the patient are sometimes impaired by the repeated occurrence of

migraine. He also refers to the cases of Parry and WoUaston, both of

whom, after having long been subject to this complaint, died of organic
cerebral disease. But such results are in the highest degree rare and
exceptional.

Treatment.—This involves two distinct questions : (1) the management
of the patient during the intervals between the attacks of migraine, with a
view to prevent their occurrence or diminish their severity ; and (2) the
treatment of the attacks themselves.

(1) Under the first head hygienic measures are of primary importance.

One must insist upon the importance of daily exercise, short of fatigue, in the
open air ; one must prohibit an excess of brainwork, and take care that the

patient is as far as possible shielded from domestic worr}' and anxiety. The
state of the digestive organs must be carefully inquired into; and due
weight must be allowed to any indications of dyspepsia or lithsemia, or to

evidence that the attacks are brought on by errors of diet. But in many
cases it is a mistake to restrict the patient too closely to what is termed
plain food. Rather he should be advised to take a freer quantity of fat, in

the form of butter or cream. Alcoholic beverages, however, should gene-
rally be avoided, or sparingly indulged in. In severe cases a change of

climate is often advisable, and particularly a sea voyage.
" One of the good results which may fairly be anticipated from the dis-

cussions which have taken place within the last few years as to the nature

of migraine is that those who have the care of young people should look

out for the early manifestations of the complaint during childhood or after

puberty, and insist upon the avoidance of over-study and of undue excite-

ment in those who seem likely to suffer severely from it. Until recently

migraine was almost universally looked upon as being at once incurable and
almost unworthy of notice on the part of a medical adviser. But the truth

is that if systematically taken in hand it is very amenable to treatment

;

and those who suffer from it know best how serious a matter it is to them,
interrupting, as it frequently does, all the engagements and pleasures and
duties of life.

Among medicinal agents Dr Liveing says that he has sometimes found
-the regular administration of belladonna and hyoscyamus of great service.
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Cannabis indica is also recommended ; and I have prescribed it more than

once with decided advantage. Bromide of potassium is perhaps more gene-

rally useful.

In many cases the preparations of iron (especially the sesqmoxide and
the saccharated carbonate) are very serviceable, and this even though there

may be no anaemia. Strychnia in small doses (one twentieth of a grain) is

said to be another valuable remedy. I have myself prescribed arsenic with

marked success ; it was long ago recommended by Dr Bright and Sir Thomas
Watson. Quinine is said to be less serviceable than it is in many forms of

neuralgia, except in cases of malarious origin.

The remedies hitherto mentioned possess physiological properties which
explain in some measure their beneficial action in the prevention of attacks-

of migraine. But there are other medicines of which the good effects are

less readily intelligible. One such is iodide of potassium. Dr Todd is said

to have found this more successful than anything else ; and Dr Liveing

mentions a case in which the attacks were so frequent and severe as to

render the patient's life a burden to him, and in which five grains of the

iodide three times a day set him almost free from them. In other cases

chloride of ammonium seems to answer better than anything else. Valerian

and valerianate of zinc are said by Dr Liveing to be sometimes of great

value.

(2) The treatment of the paroxysms of migraine must necessarily depend

on their severity ; it is only in very violent attacks that the patient is likely

to seek for medical advice. Of his own accord he will return to a darkened

room and maintain absolute quiet. If the feet be cold, they should be

wrapped in blankets, and a hot bottle should be placed in contact with them j

or they may be suspended in hot water to which some mustard has been

added. Hydrate of chloral may then be administered in a dose of from
twenty to thirty grains. Dr Anstie speaks of it as being of the greatest

possible value in quickly bringing sleep to the patient, who when he wakes

up may be free from pain. Bromide of potassium also is very useful ; a

scruple, or half a drachm, taken when the sight begins to be affected, some-

times cuts short the attack. At this period a cup of strong tea or coffee

is in some persons capable of producing the same effect ; even sipping hot

water gives relief in some cases. But the best remedy of all appears to be

guarana. This drug—a compound prepared in Brazil from species of

Paullinia—has been principally recommended in England by Dr Wilks ;.

half a drachm of it may be taken, mixed with water ; or about twenty or

thirty minims of the liquid extract. Even this, however, is sometimes

altogether useless. Dr Anstie mentions the extract of cannabis indica in a

dose of a quarter to half a grain, as being very serviceable in the migraine

of the young ; he says the dose should be repeated in two hours if sleep be

not obtained. In some cases a full dose of brandy or a glass of sherry or cham-
pagne is very effectual ; but, as Dr Anstie points out, there is great danger

in allowing a patient to fly to such remedies for the purpose of allaying pain.

Locally some measure of relief maybe afforded by the pressure of a

handkerchief tied tightly round the brows. Dr Liveing mentions a case in

which plunging the head into cold water was often effectual. In some cases

it has been found advantageous to apply to the seat of pain a little piece of

cotton wool, on which a few drops of ether have been poured, and which is

covered with a watchglass ; and the bisulphide of carbon has been used in a

similar manner. Trousseau speaks highly of the application of extract of

belladonna to the painful temple; and Dr Anstie says that a diluted

ointment of veratria is often very serviceable.

Another measure which appears sometimes to be highly successful is

• the application of the constant galvanic current. Dr Anstie recommends
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that it should he passed from one mastoid process to the other. Only three

or four cells should at first be employed, and never more than ten ; it should

he applied for but half a minute at a time, and repeated once or twice a

day. Giddiness is very apt to be produced unless it be used with great

caution.

Epilepsy.—Epileptiform fits accompany the onset of variola and other

exanthemata, they occur towards the last when life is being extinguished by
haemorrhage, they result from Bright' s disease of the kidneys, and they are

produced by various organic affections of the brain.

But, in remarkable contrast with the various cases just referred to, in

all of which the fits are accidental and occasional, or even solitary fits

of precisely the same kind return again and again in many patients for

years together, and often without being traceable to any cause except

an inherited tendency to nervous disorder. One cannot but regard such
cases as essentially distinct from the others, and as requiring a special

name ; and it accords both with custom and with common sense that we
should speak of them as epileptic, and call fits which are of accidental

origin epileptiform. To the latter, indeed, we may (if we choose) apply the

designation of " eclampsia," which is commonly employed by obstetric writers

for the fits that are apt to occur after childbirth.

But in limiting the use of the word Epilepsy to a recurrent paroxysmal
neurosis one must carefully avoid an error into which it is easy to fall,

namely, that of imagining that underlying the attacks there is an essential

disease which can be conceived to exist independently of them, and of which
they are only symptoms. The fits themselves constitute the disease, the

only other element in its definition being the clinical fact that they tend to

return at more or less regular intervals for an indefinite length of time.

We shall soon see that the distinction between epileptic and epileptiform

attacks is not always easily applied, and that some cases of very long

standing should properly be classed with the latter rather than with the

former. And, on the other hand, a single fit, which is never repeated, may
belong to epilepsy in the strictest sense, although the tendency to recurrence

is overcome by treatment, or is never called into activity.

Epileptic attacks vary greatly in severity. And, in accordance with the

universal practice, I may divide them into two principal groups, the one
constituting what the French term the petit mal, the other what they term
the liaut mal. In Latin these have respectively been called epilepsia minor
and epilepsia major, and it would be convenient to adopt similar expressions

in English, since our language has hitherto been deficient in names for them.

The petit mal is indeed commonly spoken of as epileptic vertigo, but we shall

presently see that there is more than one reason why the use of the term in

such a sense should be avoided.

Epilepsia minor.—A paroxysm of the petit mal, or minor epilepsy, may be
a mere suspension of consciousness, quite sudden in its onset, and scarcely

more than momentary in its duration. For two or three seconds the patient

is lost, but he quickly recovers himself and goes on with what he was doing.

Dr Wilks mentions the case of a shopman who often had a seizure of this

kind while serving a customer, and who believed that no one noticed it.

In some instances such attacks are attended with muscular rigidity. Dr
Chambers relates that a well known lecturer would sometimes be seized

while addressing his class, and would stop in the middle of a sentence,

remaining perfectly still, with mouth open and arms extended; after

a minute or two he would go on just where he left off without knowing
anything that had happened. Dr Chambers, indeed, puts this case as one
in which the petit mal assumed the characters of catalepsy, but it does not
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seem clear to me that it really deserved that name. At any i-ate its close

I'elation to epilepsy was shown by the circumstance that the gentleman in

question afterwards suffered from that disease in its ordinary form.

In other cases if the patient should happen to be speaking at the time

when he is attacked he loses the thread of his discourse, and afterwards he
cannot remember what he was saying or what was said to him. Or he may
stagger and lean aga.inst something, or grasp at it for support. He may
experience a sensation of giddiness and lie down to avoid falling. He may
even fall. Dr Wilks mentions one instance in which a little girl would be

sitting in her chair stitching, when she would suddenly fall, but before

the nurse could reach her to pick her up she would be in her seat and again

at work. To such cases the name of " epileptic vertigo " would be fairly

applicable, if it were not undesirable to separate them from the rest, and
if there were not another paroxysmal vertigo, which bears no close relation

to epilepsy. I have already had reason to remark that some writers call

any nervous affection epileptic which recurs paroxysmally ; consequently the
expression " epileptic vertigo " must necessarily be ambiguous.

If one carefully investigates an attack of minor epilepsy, one may notice

that the pupils become slightly dilated and that the patient no longer seems
to be looking at anything. The face often becomes pale, and afterwards
slightly flushed. Dr Reynolds says that the pulse may falter and become
iiTegular. Some years ago, while I was one day listening with the stetho-

scope to the heart of a man whom I had never seen before, its beats suddenly
ceased. I looked up and saw that his face had turned deadly pale. He said

that he "was going to faint, and reclined back on the chair from which he
had risen. I could feel no pulse at his wrist, and for an instant I thought
that he might be going to die, but I had hardly time to ring my bell when
the colour returned to his face, and I found that his heart was beating
again. Presently there was a little twitching of the muscles in one or both
hands. In a minute or two he was able to tell me that he often had " faint-

ing fits," and that some years back he had been subject to epileptic seizures.

It appeared clear that the attack which I had witnessed was one of th.e petit

mal. In a large majority of cases, if not always, the so-called fainting fits

which are so apt to occur in children and others are really of an epileptic

nature.

It is, however, certain that in some instances the circulation in the
face and limbs goes on without interruption during an attack of ilae petit

mal. Dr Reynolds says that he can testify to this from repeated observa-

tions.

Not infrequently, an attack which is in all other respects one of " minor
epilepsy" is accompanied by some slight convulsive movement. There is a
transient strabismus ; the mouth is drawn to one side ; the whole head is

turned towards one shoulder ; or the body generally becomes for an instant

rigid. Cases of this kind form links between the two main varieties of the
disease, and show how closely they are related to one another. A further

proof is the fact that in perhaps the majority of cases in which attacks of

th.e petit mal occur again and again, they are after a time replaced by those
of the haut mal. Or a patient may suffer alternately from the one and from
the other.

Prodromata.—Before I describe the phenomena which constitute a regular
attack of the haut mal, I must allude to certain sensations which some patients

experience at the commencement, and which may even precede the other
symptoms so as to afford a warning of the approach of the seizure. To all

such phenomena the name of epileptic aura is commonly given by a con-
venient extension of its original meaning ; it was first applied to a feeling,

as of a draught of air, passing over the surface until it reached the head,
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whereupon the patient became insensible. Sometimes a creeping or a

dragging sensation is experienced, which begins in the fingers of one hand,

or the toes of one foot, and rapidly moves upwards. Dr Bazire relates a

case in which it first affected the wrist and then extended downwards to the

tips of the fingers, the nails feeling as though they were pulled off at the

roots. Dr Eadcliffe had a case in which it was a painful sensation, always

referred exactly to the foramen caecum at the base of the tongue. Other

cases have been recorded in which an aura has consisted of a painful sensa-

tion at the epigastrium, attended with nausea. Or again, there may be loss

of sensation in one side of the face, or in one limb. Nothnagel mentions an

instance in which numbness always began in the right shoulder and side of

the head, and spread downwards into the right arm, the right leg, and the

right half of the body. When an aura passes up a limb its path seldom

corresponds with the course of any particular nerve. In some rare cases it

seems to start from the seat of a former injury. Sir Thomas Watson quotes

a case in which it proceeded from an old cicatrix in the side. Dr Wilks
alludes to one instance in which it was referred to a painful corn on the toe.

He also states that a little girl under his care localised her aura in a sore

spot on her face, and that her father assured him that the application of

laudanum to that part would sometimes arrest the fit.

In other instances it would seem that an epileptic aura is due to an
affection of the vaso-motor nerves of some part of the body. The patient

perhaps experiences a sensation of coldness or weight in a limb ; and the

part is found on examination to be pale and cold to the touch, and to have

its sensibility distinctly blunted. Trousseau says that when an aura occurs

in a finger it is sometimes a little swollen, so that the rings on it which

before were loose suddenly become tight.

In other cases, again, an epileptic attack is preceded by a profuse secre-

tion of tears, or of saliva, or of sweat, as in several cases that have come
under Nothnagel's observation.

Or, what has been termed a "motor aura" may occur, in the form of

tremor or of slight spasms. The eyelids may twitch, or some muscles of the

iace, or of one limb. Or complex movements may be performed, the patient

perhaps turning round, or running some distance. It is said that a

transient paralysis of one limb may take place under the same circum-

stances.

Or, yet further, the epileptic aura may be referred to one of the special

senses. Joseph Frank is said to have met with an instance .
in which it

always took the form of a sweet taste. Still odder is Gregory's case of a

man who always fancied he saw a little old woman in a red cloak ; she

seemed to come up to him and to strike him a blow on the head, whereupon
he lost all recollection and fell down. Sometimes the only warning is a

vague sensation of fear. Dr Reynolds was told by a gentleman that what
always passed through his mind was, " This is what I had foreseen, I knew it

would come on here ; I ought to have avoided it by remaining away,"

—

although in reality he had not before had any suspicion that a fit was
impending.

An epileptic aura may last for a few seconds or some minutes, or even

(it is said) for two hours. Nothnagel mentions that when its duration has

been more than ten minutes he has been able to ascertain that there was
distinct loss of sensation in the part affected by it. Sometimes it occurs

and passes away without being followed by a fit. In one of Nothnagel's

j)atients a vaso-motor aura in one leg is said to 'have come on as many as

.six or even ten times daily, whereas she had only about one epileptic attack

in a week.
Symptoms of the fit.—An actual attack of the haut mal begins by the
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patient suddenly—almost instantaneously—fallingunconscious, with strained

and rigid muscles. As he is seized, he may utter a sharp shrill cry or yell ; or he
may be perfectly silent, the respiratory movements being arrested by spasm

;

or he may emit a smothered groaning sound. In many cases the face becomes
pale ; but in some its colour remains unchanged. I believe that the heart

always goes on beating and that the carotid arteries continue to throb. But
the radial pulses are sometimes imperceptible, this being in all probability

due to the contracted state of the muscles of the upper limbs.

The tonic spasm which occurs at this period of an epileptic or other kind
of fit is peculiar ; it usually affects one side of the body more powerfully than
the opposite side ; the head is turned round towards one shoulder, and the

eyeballs are strained in the same direction. The pupils constantly become
dilated ; but Dr Reynolds says that in one instance he observed a momen-
tary contraction before dilatation began. They are generally, if not always,

insensible to light. Touching the conjunctiva commonly excites no reflex

movements, but according to Romberg it is sometimes followed by closure

of the lids ; this observer also states that sprinkhng the surface of the body
with cold water may in some cases cause shrinking movements. Soon the
face flushes, and acquires a dull red or dusky hue. This appears to be in

great measure due to the fact that the large veins of the neck undergo
compression, and that the flow of blood through them is interrupted by the
spasmodic contractions of the sterno-cleido-mastoideus and neighbouring
muscles. Spasm of the glottis seems also to occur.

The stage of tonic spasm may last only two or three seconds, or it may
be prolonged to thirty or forty seconds. Trousseau says that in some rare

cases it extends over two or three minutes until the patient dies asphyxiated.
It is followed by a stage in which clo7iic spasms form the most striking

feature. These also are generally more marked on one side than the other.

The fingers of one hand are alternately flexed and extended ; the like move-
ments simultaneously occur in the other joints of the arm, and even in the

corresponding lower limb, and the eyes are twitched violently towards the

affected side. The opposite limbs may escape entirely, or be affected with
less powerful convulsive movements. The pupils may now oscillate between
a state of contraction and one of dilatation. Dr Reynolds says that they
are not always altogether insensible to the influence of light. The jaws are

forcibly contracted, and the tongue is often caught between the teeth, and
gets bitten on one side. The blood which comes from it is mixed with a
secretion that is poured abundantly into the mouth and air-passages ; and a
red foam is blown out through the clenched teeth. The face is now always
of a livid purple hue. There is often profuse sweating. The urine and
faeces are apt to be involuntarily ejected, and emission of semen may occur.

This second stage—of clonic spasm—may last two or three minutes

;

according to Dr Reynolds, even ten minutes. Trousseau, however, says

that it scarcely ever continues as long as from four to six minutes ; as he
points out, one is very apt to be deceived as to its duration, unless one
actually reckons the time by a watch. As the convulsive movements pass

off they become slightly altered in character. They are no longer wholly
meaningless. The patient often draws a deep sigh ; he may endeavour to

change his position and may look at those about him with a bewildered, or

suspicious, or sorrowful expression. Dr Reynolds makes of this a third

stage, which, however, seems to be hardly needed. He says that the pupils

are now contracted.

When the fit passes off, the patient may at once regain his conscious-
ness

; or he may be more or less confused for a time ; or, more frequently,
he becomes drowsy and passes into a deep sleep or stupor, which may last

several hours, and is often attended with guttural stertor of the breathing.
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During this time, if he can be roused at all, he is generally very irritable

and peevish. Slight clonic spasms not infrequently occur.

Exceptional forms.—An attack of major epilepsy, however, does not

always conform strictly to the above description. It is sometimes attended

with but very slight convulsive movements, or perhaps even with none at

all. Such cases were formerly described as examples of a form of apoplexy,

or under the name of " apoplectiform cerebral congestion," as I have stated

at p. 511. Even when an epileptic fit occurs during sleep, one can very

often make out its real nature by the fact that the tongue next morning is

found to be sore, or that the urine has been passed involuntarily, or even the

faeces. As Trousseau points out, if a j)atient who had never before had
difficulty in retaining the contents of his- bladder at night, should now and
again find that he has wet his bed, this mere fact should arouse the fear

that he may be an epileptic. A similar inference may sometimes be drawn
from the presence of minute scattered red petechial spots, very like flea-

bites, which occur chiefly on the forehead, throat, and chest. These may
frequently be observed after an ordinary fit of the haut mal ; and sometimes

they follow a masked attack, such as I am now describing. A point which
may be mentioned incidentally is that when petechial haemorrhages into the

skin occur after an epileptic attack in a person who has not before been

subject to fits they may be wrongly regarded as an evidence that the patient

is suffering under blood-poisoning or that an exanthem is about to appear.

Dr Wilks has related a case in which this mistake occurred.

We have seen {vide supra, p. 634) that tumours and other local organic

diseases of the brain frequently give rise to fits which are unattended by
loss of consciousness, and consist mainly of convulsive movements, perhaps

limited to certain parts. It might be expected that similar fits should

sometimes occur in genuine epilepsy, either alternating with ordinary attacks

of the haut mal or preceding them, as is so commonly the case with those of

the 'petit mal. All observers, however, are agreed that this is exceedingly

rare. The only two instances that I have read of are recorded, the one by
Trousseau, the other by Nothnagel. The former occurred in a young man,
aged eighteen, who was liable to convulsions of the facial muscles, affecting

only the left side, and not accompanied by loss of consciousness nor by any
other epileptic phenomena. But the clinical history was that the disease

had first set in six years previously with violent fits of the liaut mal, and
that these had gradually become milder and passed into those of the petit

mal, which (I suppose) occurred alternately with the attacks of mere partial

clonic spasm. Nothnagel's case was in a boy, aged sixteen, Dr Reynolds,

indeed, who gives to this form of the disease the very appropriate name of

abortive epilepsy, furnishes a list of references to various writers as having

described it. I have looked up most of them, but it is not clear to me that

the writers in question took care to exclude cases of cerebral tumour and the

like. Thus we scarcely meet with an exception to the rule that there is local

disease of the brain in all cases in which attacks of clonic spasm recur

paroxysmally without loss of consciousness.

Recurrence.—The frequency with which the attacks of epilepsy return

varies greatly in different cases. A patient may have one fit without ever having

a second ; and yet, as I have already remarked, it is possible that it was epileptic

in the strictest sense of the word. Or after an interval of two or three years he
may be again attacked. In some cases the paroxysms return once, or twice,

or three times a year ; in other cases more or less regularly once a month.
In women they are on the whole more apt to occur at the catamenial periods

than at other times. But Dr Reynolds says that monthly recurrence is

actually more common in the male than in the female sex ; and it is very

rare indeed for a woman to be liable to fits of an epileptic character only
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while menstruation is in progress. More frequently the interval at which

the attacks recur is less than a month. According to Dr Reynolds, in half

the cases that he analysed the average period of return was between fourteen

and thirty days. Lastly, there may be one paroxysm, or even more than

^ne eveiT day. A common thing is for two or three or more fits to occur

on the same day or within two or three days, and then for the patient to be

free fi'om them for several weeks. They are then sometimes said to recur in

series. When they return with veiy great frequency during a lengthened

period they almost always belong to the jjetit mal. For attacks of the

haut mal,, if they repeat themselves several times a day, must, with the

stupor that follows them, take up a considerable pai't of the twenty-four
hours, and this necessarily impairs the patient's health, so that it cannot go
on indefinitely.

There is, indeed, a special modification of the disease in which the fits

follow one another in rapid succession, so that before the patient has
recovered completely from one of them another comes upon him. This has
by modern Fi'ench physicians been called the e'tat de mal e])ile}jtique, and in

England some wi'iters have made use of the equivalent expression, status

epilepticus. When it is at its height the convulsions follow one another with,

extraordinary rapidity. Dr Crichton Browne in describing such cases says

that the limbs are scarcely laid to rest after one fit before they are tossed

and contorted by another, and even in the intervals there are frequent

muscular twitchings. The patient lies perfectly unconscious ; his heart

beats rapidly and tumultuously ; his respiration may either be quick and
shallow or slow and laboured. His features are swollen and livid, and his

lips purple. His body is bathed in profuse perspiration, and the tempera-

ture is raised to 105°, or even higher still ; as Dr Merson has noted, to

107"8°. This condition often terminates fatally ; indeed, it constitutes one

of the principal ways in wlaich epileptic patients die. Charcot observes that

in such cases bedsores over the sacrum develop themselves rapidly. He also

mentions that a temperature as high as 105"8°is sometimes reached without

death ensuing.

Complications.—Certain occasional results of an epileptic fit have yet to be
described. One is a loss of muscular power in one arm, or in both the arm and
leg on one side, generally that side which was the more convulsed. Dr Todd
described this under the name of epileptic hemiplegia ; it may either pass

off in a few hours or last some days. One must not forget that diminished

mobility of the arm after a fit is sometimes due to a very different cause,

namely, to dislocation of the shoulder, produced sometimes bymuscular spasm,
-sometimes by direct injury, the patient having struck that part in falling.

I myself once nearly overlooked this accident. A patient came with her

.arm hanging helpless ; I was pointing out to the students that a transient

paralysis often follows an epileptic attack, when I happened to notice that

touching the limb gave pain. I grasjDed the deltoid muscle, and found that

the head of the humerus was out of place. At one time a woman who was
liable to epileptic fits used frequently to come to the hospital to have her

shoulder set ; in her case the fact that the same dislocation occurred again

and again showed that spasmodic contraction of the muscles was its cause.

Still more serious injuries sometimes arise during a paroxysm. The skull

may be fractured by the patient dropping down on the pavement or on a

stone floor ; or he may be severely burnt if he should happen to fall against

the bars of the grate ; or he may in a crowded thoroughfare be run over.

Persons who are liable to epilepsy cannot be too closely looked after.

Delirium has not hitherto been mentioned as accompanying epileptic fits,

but in some cases it is one of their most important features. Indeed, in a

person subject to the disease, the attack may be wholly replaced by one of
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paroxysmal insanity, sncli as will be described in the next chapter. Or,

again, the epileptic character may be so far maintained that the patient

shall fall down, but he shall quickly get up again and attack those about

him with the utmost violence. An instance of this is recorded by Trous-

seau, who remarks that if there had been no witnesses of the commencement
of the attack, the patient would have been the subject of a criminal prosecu-

tion, since he not only assaulted the passers-by in the street, but repeatedly

insulted and spat in the faces of the soldiers who held him. In other cases

the epileptic stupor is succeeded by maniacal delirium, during which suicide

may be committed, or even murder. Still more frequently a fit is followed

by loss of memory, incoherence of ideas, and perversion of intellect, which
may last some days. It is not surprising therefore that when the paroxysms
recur very frequently and at short intervals, the mental powers should

become permanently impaired. Patients who have been subject to the

disease for some time commonly acquire a peculiar dull heavy aspect, and
this, with the circumstance that they almost always have widely dilated

pupils, often enables one to tell at the first glance what is the matter with

them. They are apt to be exceedingly irritable in temper, or morose, gloomy,,

and desponding. Sometimes the mental state is worse immediately before

the epileptic attacks than at any other time ; when a fit occurs it seems to

afEord temporary relief to the brain, and the patient afterwards feels lighter-

and more cheerful than for a long period before.

Impairment of the intellect is by no means confined to patients who
have already suffered for a long time from epilepsy. In children it often

happens that a series of fits, continued for a few successive hours, produces,

a permanent state of imbecility, or even of mania. A considerable propor-

tion of those who are admitted into asylums for idiots are children who
were, in reality, born with full powers of intelligence, and learned to talk as

soon as others ; but, having been attacked by epilepsy when perhaps four

or five years old, they have since lost all sense and intellect, have become
dirty in their habits, passionate or violent in temper, and unable to

recognise their parents. Such cases are frequently brought to the out^

patient departments of the London hospitals.

In adults, on the other hand, I believe that permanent impairment of

intelligence occurs only when the disease has been of some standing. And
it is indisputable that some individuals retain their full vigour of mind
after having been liable to fits for years. Julius Csesar, Mahomet, and the

first Napoleon are commonly referred to as illustrations of the fact that the '

repeated occurrence of epileptic attacks does not necessarily injure the

intellectual powers, but in each of these cases the fits were only occasional

;

indeed, the proof that they really occurred is far from being complete.

Dr Reynolds has recently endeavoured to combat what he terms the^

" prevalent belief " that mental deterioration is necessarily associated

with epilepsy, and he states that in rather more than one third of all

the cases which he examined there was average intellectual power, but his

investigations of course apply only to the state of the several patients when
he saw them. One cannot infer from them that the intelligence remained

perfect during the whole of the patients' lives. And the records of every

lunatic asylum afford abundant illustrations that dementia ultimately shows

itself in many persons who had been epileptic for a long time before the

mind gave away. According to Dr Reynolds the later the age at which

the fits commence the greater the probability that the intellect should

suffer. The severity of the individual attacks has less influence in bringing-

about such a result than the frequency of their recurrence. Esquirol long

ago pointed out that dementia more often occurs in persons who are liable-

to the petit mal than in those who have attacks of the haut mal.
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Pathology.—With regard to tlie pathology of epilepsy much uncertainty

of opinion still prevails. So soon as an attempt was made to distinguish the

functions of different parts of the nervous centres, it was suggested that in

a fit there was a torpor of the brain, associated with excitement of the sphial

<;ord. But the regular order in which the phenomena of the paroxysms
succeed one another is evidently inexplicable under such a simple hypo-

thesis. And with the advance of physiology the theory arose that the

disease might have its seat in some particular part of the brain, which
would be the starting-point of the attacks, and which might fairly be termed
the " epileptic centre." I remember that Su' William Gi-ull used to speak of

epilepsy as a "function;" and by this I understand him to have meant
that the orderly development of the various symptoms which constitute the
seizure must depend upon stinictural nervous arrangements, like those
involved in the more complicated physiological actions. Yan der Kolk
suggested that the medulla oblongata was the seat of epilepsy, and recent

writers, including Reynolds and Nothnagel, have expressed a similar

opinion, only including within the area of disturbance more or less of the

pons Varolii, or of the cervical part of the spinal cord,

I think, however, that we must either confine within very narrow limits

the supposed " epileptic centre," or else include in it the entii'e length of

the spinal cord. We cannot imagine that spasmodic movements of the eyes

or of the face bear to such a centre any closer relation than do those of the
upper or even of the lower limbs. And, if we once give up the idea of fixing

the seat of the disease in a definite spot within the medulla oblongata, a
little consideration will lead us to include in the affected area the mass of

the cerebral hemispheres. There is no other way in which we can so

simply explain the facts that consciousness is suspended and that delirium

and excitement are often present. I may mention Dr Wilks as one writer

who has always strongly expressed the opinion that epilepsy is an affection

of the whole of the brain.

The views entertained by Dr Hughlings Jackson are widely different.

This observer has studied with the greatest care those epileptiform and
other convulsions which are caused by local diseases, such as tumours of

the surface of the brain. He has laid great stress on the fact that whereas
a "destroying lesion," affecting a particular convolution, is incapable of

causing paralysis, a " discharging lesion" of the same part gives rise to

convulsions, which may implicate the opposite face, arm, and leg in a definite

order. His way of accounting for this is to suppose that in particular

convolutions movements are "represented," which involve the action of

many different muscles.

In 1873 Dr Terrier performed a series of experiments on the lower

animals with the express object of throwing light on Dr Jackson's theories

of epilepsy. Fritsch and Hitzig had shown in 1870 that, instead of the

surface of the brain being insensible to the galvanic cuiTent, its application

to some of the anterior convolutions gave rise to definite muscular move-
ments ; and they had laid down the seat of cortical centres for the muscles
of the neck, of the face, and of the upper and the lower limbs—at least, so

far as dogs were concerned. Dr Ferrier's observations were made on cats

and rabbits also ; and, still more recently, on monkeys. His results do not

altogether accord with those of the earlier experimenters. (Compare p.

535.) Still his observations on different animals present so complete a
-correspondence in their broad results that one may fairly place a general

reliance on his conclusions.

More than one writer has endeavoured to throw discredit on these inves-

tigations, on the ground that the galvanic stimulation may have passed
downwards to the basal ganglia, and so have caused the movements observed



CORTICAL LESIONS 687

But it seems to me that the general conclusions at which these observers

have ai'rived have not heen invalidated, and tlmt we may fairly regard as

established the physiological doctrine that certain convolutions of the
hemispheres contain a series of motor centres in which definite parts of the

body and limbs are represented (see p. 535).

Apart from these experimental results, it would seem, from clinical

observations, that, when convulsions are set up by local disease of the
surface of the brain, the fact that certain parts are especially implicated

in the spasms may sometimes enable us to indicate the seat of the lesion.

Thus, in his earliest paper Dr Ferrier quoted two cases of Dr Jackson's,

in each of which fits occurred limited to the right arm, while in each of them
the disease was discovered after death to be situated in the hinder part of

the uppermost frontal convolution of the left hemisphere. In the second
case, in which innumerable fits of the same character occurred, Dr Jackson
had said beforehand what would be the seat of the lesion. I may, however,
add that I recently made an autopsy in a case in which a small glioma was
situated in precisely the same spot, on the right hemisphere, and in which
it bad been noted that the fits usually commenced in the left foot.

It is quite another question whether any similar conclusion is warranted,
when there is no other evidence of local disease of the brain. Dr Burdon
Sanderson has found by experiment that stimulation of the medullary
fibres between the convolutions and the corpus striatum produces effects

exactly resembling those of stimulation of the various convolutions them-
selves ; and there seems no reason to doubt that equally definite results

might be produced by morbid processes starting in different parts of the
basal ganglion itself, even if it should be practically impossible to exhibit

them experimentally.

It must also be borne in mind that the spasmodic movements produced
by disease— such as are observed in a convulsive attack of whatever kind

—

a,re very different in character from the slow and orderly actions to which
galvanic stimulation of the brain gave rise in those of Dr Terrier's experi-

ments, from which alone conclusions as to the functions of particular

convolutions could be drawn. It is true that spasmodic contractions, and
even complete epileptiform fits, were often observed ; but these received

further explanation, as will presently appear. The cases to which I now
refer are those in which we read, for example, of a cat raising the shoulder

and adducting the forepaw, exactly as if it was striking a ball ; of a rabbit

munching with its lips and jaws ; and the like. But in a fit the affected

part is violently jerked backwards and forwards, in a way altogether

different from what occurs in its natural movements. I think that this

would of itself suggest the view that convulsive movements do not depend
merely upon the " discharge " of the cortical centres, but are the results of

impressions transmitted downwards from them to the corpus striatum, or

even, perhaps, to ganglia situated still lower in the cerebro-spinal axis.

But the case is far stronger, when instead of localised spasms, a

complete epileptic paroxysm occurs, in which all parts of the body are con-

vulsed, and consciousness is for the time suspended. I confess that I am
at a loss to understand how Dr Jackson can regard this as the result of the

mere discharge of one or more cortical centres.

Dr Ferrier has discussed this question very fully in the fourth volume
of the ' West Eiding Lunatic Asylum Reports,' and in his treatise on ' The
Functions of the Brain.' His theory is that in the cortex of the brain

there are individual centres for each separate muscular action involved in

the epileptic convulsion, that they are related to each other in a constant

and definite order, and that the attack is due to the discharge of these

centres in a tolerably uniform manner. Much, he says, depends on the



688 THEORIES OF JACKSON AND OF FERRIER

primary source of the irritation ; but a little further on he adds that

from whatever part of the hemisphere this proceeds, whether from a
motor centre, or from the sensory areas towards the hack of the brain, the

order most commonly observed is that the centres discharge from before

backwards, beginning with those of the head and eyes, and ending with
those of the leg. He goes on to say that epileptic convulsions can be
produced with as great readiness by application of the irritation to the

sensory areas as to the motor centres themselves ; and, again, that it is

doubtful whether consciousness becomes lost when the motor centres of the
brain are alone implicated.

It appears to me that Dr Jackson's views, in their most special form,

are by these statements of Dr Ferrier deprived of all the support which
they might seem to have gained from the experimental facts adduced by
him. And Dr Ferrier's own hypothesis seems to me far less likely to be
correct than the older opinion that, even when irritation of the surface of

the brain causes an epileptic fit, the actual motor impulses start from the

basal ganglia or froL centres still lower, in the pons, the bulb, or the cord.

Surely, the orderly development of the phenomena of the paroxysms which
he points out, and on which I have already laid stress, is much more easily

explained in this way.
Again, it is well known -that there are cases in which epileptic fits are set

up by irritation of spinal nerves, by diseased teeth, or (as in Brown-Sequard's
experiments) by pulling the hairs on the face of a guinea-pig, of which the

spinal cord has previously been injured. All such cases are obviously

much more easily explained on the view that the parts which are the seat

of " discharge " in the attacks are the lower centres, than on the theory

that they are the highest centres of all, situated in the convolutions.

It seems to me that a further argument on the same side may be found
in the analogy of another paroxysmal neurosis. I have already pointed

out that a tumour in the brain, at a distance from what one can suppose to

be the seat of migraine, may excite repeated attacks of it. One certainly

cannot imagine that these are due to " discharge " of the part which is

immediately affected by the tumour; they must be due to an influence

transmitted downwards to the thalamus or to other sensory ganglia.

At the present time a view is widely prevalent, according to which all

but the initial phenomena of an epileptic attack result from vaso-motor dis-

turbance. It is supposed that the cerebral arteries undergo spasmodic con-

traction, and that the consequent anaemia of the brain causes the patient

to fall down insensible. It is well known that the face commonly turns

pale at the commencement of a seizure. There is ophthalmoscopic evidence

that the retina, which derives its blood-supply directly from the internal

carotid artery, also becomes anaemic. Dr Jackson and Dr Charles Aldridge

have proved that the optic disc is pale or even white, and that the arteries

which traverse it are much diminished in size. It is to be noted, however,

that on the single occasion on which the ophthalmoscope has been used

before the clonic convulsions ceased, the disc was at first pink, so as to be

tindistinguishable from the surrounding choroid ; and that it only after-

wards became white, and then slowly.

But I believe that the most substantial support of the notion that the

brain is essentially anaemic during an attack of epilepsy has been afforded

by the well-known essay of Kussmaul and Tenner. It had before been

known that both in animals and in man loss of blood was followed by convul-

sions. These observers showed that the like result could be brought about

by ligature or compression of the four great arteries supplying the ence-

phalon. In reality, however, their experiments only proved that a deficient

supply of blood to the brain might be one cause of attacks of an epileptiform



CEBEBEAL ANEMIA—EECUERBNCB 689

"kind. They themselves pointed out that ligature of the trachea, rendering
the arterial blood rapidly venous, had the same effect ; and in either case
they referred the convulsions to sudden interruption of the nutrition of the
brain. Their theory evidently does not in any way confirm the more modem
opinion that when an epileptic fit has commenced in the medulla oblongata,
the patient becomes unconscious as the result of some reflected influence
upon the cerebral arteries, rendering the brain anaemic.

For I think that, after all, the feature of epilepsy most difficult of expla-
nation is the tendency of the fits to recur at moi-e or less definite intervals.
And no way of accounting for this seems to be so satisfactory as that which
refers it to a gradual accumulation of energy in the nervous centres, which
is dissipated during the attacks. As van der Kolk points out, it often
happens that after a severe fit an epileptic patient remains free longer than
usual ; but if he should have only a slight attack, he soon afterwards has
another, perhaps on the following day. Again, in some cases each fit is

preceded by a gradually increasing irritability of temper and restlessness,
which disappear or are notably diminished after it has taken place. Other
patients, as Trousseau remarks, become gay, loquacious, and excited for some
hours before an attack ; and yet others complain of failure of memory, of
torpor, and of physical and mental prostration. Nothnagel mentions the
case of a lady, generally a light sleeper, who always knew that she was
about to have a paroxysm, when she happened to sleep more heavily and
longer than usual; nevertheless she would wake up feeling quite well, and
would not be attacked until later on in the day.

We are thus brought in regard to epile.psy to the same point which we
reached in discussing the nature of migraine : that it is essentially a
paroxysmal neurosis, recurring at more or less regular intervals. And, as
in the case of migraine, it appears to me that in all probability the altera-
tions in the blood-supply to the brain, which undoubtedly occur during the
epileptic attack, are accidental concomitants rather than essential to the
development of any of its symptoms. This view is not inconsistent with
the fact that the inhalation of nitrate of amyl is sometimes of service in the
treatment of the disease ; for when there is an aura the attack can some-
times be overcome by a decided impression on the part to which the aura is

referred, and the inhalation may fairly be supposed to act in a similar way,
and to cut short the paroxysm by arresting one of its phenomena. More-
over, venesection is sometimes useful, and, so far as I know, under the same
circumstances as those in which the nitrite does good. Yet they must pro-
duce contrary effects.

To sum up, then, I would adopt the language of some modern writers,
and say that epilepsy is " dependent upon an unstable condition of the
nerve-tissue in some portion of the nervous system, permitting occasional
discharges." This, in reality, is not stating more than that the disease
is a "nerve-storm." Just as in migraine, teichopsia may be followed in
succession by numbness in the fingers, by headache, by vomiting, by sleep,

so in epilepsy tonic spasms give place to clonic convulsions, and these,

again, to stupor or coma. To me it appears more satisfactory to refer this
sequence of phenomena to the gradual extension of some morbid condition
from one part of the nervous centres to another, than to ascribe it to modi-
fications in the blood-supply.

This account of the pathology of epilepsy can hardly be regarded as
complete without some reference to the remarkable experiments of Brown-
Sequard, who found that in guinea-pigs and some other animals section of
the spinal cord, or even of one or both sciatic nerves, was followed after
some weeks by well-marked epileptiform fits, which returned again and
^gain, and could at any time be excited by slight irritation of the
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cheek (as, for instance, by gently pulling tte whisker) or of the side of

the neck. The exact bearing of these interesting observations, however,,

seems even now to be doubtful, so far as concerns their applicability to the

disease with which we are acquainted in the human subject. I do not think

that they afford any support to the idea that the epileptic aura really starts

from a distal part of the body and travels along sensory nerves, setting up
the paroxysm when it reaches the encephalon. There is every reason ta

believe that the aura is itself part of the attack, and due to a change in

some region of the brain which has close connections with the roots of

certain cutaneous nerves ; the disturbance is accordingly referred to the

peripheral distribution of these nerves.

JEtiology.—In passing on to consider the causes of epilepsy one has in the

first place to mention influences inherited from j)arents or other relations. Dr
Reynolds made inquiries which led him to the conclusion that in 12 per cent,

of his epileptic patients the same disease had occurred in other members of

their families. But hereditary predisjjosition really plays a still more im-
portant part than this. In a much larger number of cases, other affections

of the nervous system could be traced in persons derived from the same stock

as the patient. Sometimes it was one of the other paroxysmal neuroses, such

as migraine ; sometimes insanity, hysteria, hypochondriasis, or mere nervous-

ness. Thus in a family in whom nervous disorders prevail, one child may be
epileptic, another insane or idiotic, another hysterical, and so on. Dr Reynolds
says that in rather less than one third of his cases of epilepsy he obtained a

history of some nervous disease as having occurred at least in one near relative.

Drunken habits in parents are also believed to be often concerned in inducing

epilepsy in their offspring ; but then the inclination to intemperance is itself

often a sign of the neurotic tendency. Some writers have supposed that a
scrofulous or tuberculous diathesis, rickets, or general malnutrition may be
concerned in the causation of epilepsy ; but this is rendered very doubtful

by the exceeding prevalence of such conditions. The intermarriage of blood
relations does not seem to have any tendency to cause this disease in the

offspring.

Epilepsy appears to affect males and females in about equal proportions.

The time of life at which it is most apt to begin is between the tenth and
the twentieth years. Dr Reynolds found that in 106 out of 172 cases the

first fit occurred between these limits of age, and in by far the larger number
it was within the still narrower period of from thirteen to seventeen years.

The more marked the inherited predisposition, the earlier is the average age

at which the disease develops itself, audit commences in girls sooner than in

boys. Most of these facts seem to point clearly to the conclusion that the

development and commencing activity of the sexual organs are in some way
concerned in the causation of the disease. It has been said that in women
the time at which the menses cease to appear is again apt to be attended

with the development of epilepsy, but l^othnagel says that this is not the

case. However, according to Dr Reynolds, the period between twenty-five

and thirty-five years of age is one at which there is a comparative immunity
from first attacks ; and that they often occur in persons about forty.

Exceptional instances are recorded in which epilepsy has begun at an
advanced age; one for example, by Trousseau, which began at about
sixty-nine.

In other cases, instead of the predisposing cause of epilepsy being an
inherited tendency it is an acquired condition.

Prolonged anxiety of mind, grief and destitution have been supposed
to lead to it. Habits of intemperance, sexual excesses, and the practice

of masturbation are believed to be more directly concerned in bringing
it about. Indeed, both a first fit and the succeeding ones have in some

'
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individtials occurred only when they were actually intoxicated, and in
others only during coitus. With regard to masturbation, all modern writers

speak very guardedly, so far as concerns the development of this par-
ticular disease ; although there is no doubt that the genital organs and
the corresponding nervous centres of youths still immature are not infi'e-

quently kept by it in a state of habitual excitement, which has a most
depressing effect upon the health, and is capable of causing a variety of
nervous symptoms, some of them of a serious kind. (In the present state

of society it is perhaps impossible for anyone to say whether there is a real

difference between the two sexes, save that in boys the sexual instinct

awakes of its own accord, instead of remaining latent, as it often does in
girls, until the period of marriage.) If this is the case, it is infinitely

to be regretted from every point of view, And nothing can be more
injurious to the minds of the young than the habit of concentrating their

thoughts and conversation upon sexual topics, which really ought not to
concern them at all, as upon matters of engrossing interest and importance.
What I have already said will suflBce to show that I do not believe in the
existence of any unfelt irritation starting from the genital organs of modest
young women, and giving rise to epilepsy or any similar disease. And I
regard as an abomination the operation of clitoridectomy, which was some
years ago practised upon a theory of that kind.

We have seen that in a very large proportion of cases of epilepsy no
definite predisposing cause can be discovered. And even where there is a
marked inherited tendency our Icnowledge of other hereditary complaints
would lead us to expect that in the majority of cases the first attack, and
perhaps even the subsequent ones, would be immediately traceable to some
definite exciting cause. Experience, however, hardly confirms such an antici-

pation. There is, indeed, much difficulty in eliciting the real facts in many
instances. On the one hand, the parents of children affected with epilepsy

are much disposed to conceal a family tendency to that or any other serious

neurosis ; and patients themselves are apt to be unacquainted with the real

state of health of relatives older than themselves. And, on the other hand,
there is a powerful tendency to attribute the disease to any accidental

circumstance which can by possibility be brought into relation with the first

attack. Thus, Trousseau says that when a fright was assigned as the cause
of epilepsy he often found on inquiry that it had really occurred months
or even years before the fits began, or that it was of too trifling a character
to account for the development of the complaint. He himself, however,
relates a case in which it appeared clear that the original cause of epilepsy

was the terror caused by the sight of a quarrel between two men, one of
whom was wounded and fell down dead. In that instance the first attack,

one of the petit mal, occurred within a few days, and subsequently the
haut mal developed itself.

Now, according to Dr Reynolds, it is only in one out of every eight cases of
epilepsy that the inquiry as to the aetiology of the disease fails altogether, by
neither any predisposing nor any exciting cause being discovered. And since

an inherited tendency (which is the great predisposing cause) could be traced
in but one third of the cases there must evidently be a large number in which
a supposed exciting cause, such as fright, is the only one that can be detected.

We have then a very important point to determine, namely, why the first

fit should be followed by others. Now, it is to be observed that in some
cases the disease has been consequent upon attacks which are commonly
regarded as purely accidental in their origin. Thus, Dr Hughlings Jackson
mentions a case in which a convulsive fit at the onset of scarlet fever proved
to be the forerunner of habitual epilepsy.

Again, it is said that the simulation of the disease by impostors has
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ended iu their becoming really subject to it ; and, if true, this is a slill

stronger fact in the same direction. Brown-Sequard found that the

guinea-pigs in. which he artificially set up epilepsy transmitted it to their

offspring.

On the other hand, some very remarkable cases have occurred which

show that even when epileptiform fits have occurred at intervals for a very

long period, as the result of irritation of the nervous centres by some cause

acting on a distant part, the liability to their recurrence may cease entirely

when the cause in question is removed. Thus, Mr Tomes relates the case

of a farm-labourer suffering from epilepsy who had the usual remedies
administered to him in the Middlesex Hospital for six weeks without effect.

His mouth was then examined and the molar teeth of the lower jaw were
found to be decayed, the fangs of some of them alone remaining. Although he
complained of no pain they were removed, and they were found to be enlarged

and bulbous from exostosis. During the eighteen months that followed he
had not a single fit, although for many weeks before the operation he had
had two or three daily. Another case, recorded by Dr Eamskill, is that of

a boy who for eighteen months had had epileptic fits, and in whom it was
noticed that before the fits he used to rub his left cheek on account of an
indefinite uneasiness, not amounting to pain. On examination a molar tooth

considerably decayed was found ; this was removed, and from that time the

boy did not have another fit, although he remained under observation for

four months. It is to be said, however, that during that period belladonna

was administered. But the most extraordinary case of all is one, related by
Trousseau, of a young clerk, who for several years had been subject to

monthly attacks of epilepsy ; remedies had been tried in vain at the Hotel
Dieu, when Dr Foville suggested the extraction of some carious teeth which
ached constantly. The suggestion was acted on, and from that day the fits

disappeared.

Trousseau also relates the case of a man, aged forty, who on several

occasions, at very short intervals, was seized with violent epileptic attacks.

Dr Monnier found that he had been passing fragments of tcenia, and gave
him large doses of castor-oil ; a whole tapeworm came away, and from that

time the convulsive fits ceased.

Again, an injiiry to the head may be the starting-point of habitual

epilepsy. Nothnagel gives the case of a boy who when eight years old fell

from a height of twelve feet upon his head upon a hard floor. He was
stunned for a quarter of an hour, and ten minutes after recovering conscious-

ness he had a characteristic epileptiform fit. There was a little scalp-wound
which healed in a few days. After six weeks he had a second attack, and
from that time they recurred at periods which became shorter until he had
them at intervals of from four to twelve days. He was twenty-one years

old at the time when Nothnagel wrote, and his intellect and memory were
already somewhat impaired. A slight scar remained, but this was not

painful nor adherent. Nothnagel seems not to have thought that surgical

interference would have done any good ; and jjerhaps he was right. But in

the ' Lancet ' for 1873 two cases will be found recorded, in each of which a
piece of the skull was removed by the trephine on account of epileptic

fits following an injury to the head. Both of them occurred at Gruy's

Hospital, the one under Mr Cooper Forster, the other under Mr Bryant.

The former patient had had a blow on the head four months before his

admission ; it left a slight swelling, from which a little j)us exuded when it

was incised. His first fit occurred the day before he came into the hospital.

But a week later he was having four or five fits every hour, and his tempe-
rature was 103°. The operation Avas then performed, and the piece of bone
which was removed was very dense, three eighths of an inch thick in one
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place, and rough on the outer surface. A fortnight afterwards he could

walk the length of the ward, and he never had another fit—at least until

the time when the report of the case ceases, which was two months from
the date of the trephining. In the other case the accident had occurred

five years before, and attacks of the petit mal had occurred at intervals of

about a week during the whole period. The cicatrix was still tender, and
occasionally painful. Medicinal treatment having been tried without any
good result, the trephine was applied and a piece of bone, which was much
thickeiaed, removed. The fits at once became less frequent and seemed to

occur only when he was depressed from want of food in his miserable home,
or when he was exhausted by diarrhoea. The very same medicines which
he had before taken with no benefit were resumed. After a time he became
able to earn his living, and when the case was reported (sixteen months later)

a confident hope was expressed that he would remain free from attacks for

the future.

Relation to other convulsive fits.—One point in favour of a real distinction

between epilepsy and eclampsia (in the meaning given to that term at p. 679)
is the observation of Dr Tyler Smith that puerperal convulsions are by no
means of very frequent occurrence in women who are habitually subject to

epileptic fits. But it is clear from the foregoing paragraphs that there may
in practice be great difficulty in applying the distinction in question. And
another instance of the same difficulty is afforded by infantile convulsions.

On the one hand, it is said that persons subject to epilepsy in adult life are

often found on inquiry to have had fits in early childhood. Nothnagel expressly

states that this is often the case with children born of epileptic parents, and
with those who in later years themselves become epileptic. But, as Dr Jackson
points out, there are at present no facts to show what is the proportion of

those wdio having had infantile convulsions afterwards escape epilepsy. I-

can hardly be doubted that they form the immense majority. The fits of

infants were formerly attributed simply to irritation of the nervous centres

from teething or disorder of the alimentary canal. But the more closely

such supposed causes are inquired into the less clear does their relation to

the convulsive attacks appear to be. The tendency of modern observation

is rather to associate infantile convulsions with rickets, just as is the case

with laryngismus stridulus. And Avhatever part in their causation one may
suppose to be taken by external sources of irritation, it is certain that

another very important part is taken by inherited or acquired conditions of

the nervous centres, disposing them to convulsive discharge. It may well

be that in infancy the brain, being imperfectly organised, yields to influences

which in after life it successfully resists. One would commit a serious error

if one were to say that the occurrence of fits in childhood involved danger
of epilepsy in adult life. And yet it seems to me clear that no absolute line

of distinction between them can be drawn ; nor, in general, between habitu-

ally recurrent epilepsy and the various forms of eclampsia, or of epileptiform

fits due to external irritation.

But I think that the difficulty is in a great measure avoided if we regard

all these affections as members of the large group of paroxysmal neuroses.

In the case of migraine also we have variations in the gravity and clinical

significance of the attacks, according to the time of life at which they

occur.

Anatomy.—The only morbid changes which are to be found in the brain

in epileptic patients must be regarded as effects, and not as causes of the fits.

Perhaps the most important are dilatations of the capillary blood-vessels in

the medulla oblongata. These were first described by van der Kolk, who main-
tained that there was a definite relation between their seat and the symptoms
observed in the paroxysms ; the nucleus of the hypoglossal nerve and the
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cordus olivare presenting dilated vessels when the tongue had habitually

been bitten ; whereas in cases in which the tongue escaped he found them
chiefly in the nucleus of the vagus. He also described an albuminous
exudation into the medulla, causing at first induration of its substance, but
afterwards fatty degeneration and softening.

The skull is often exceedingly thick and dense in those who have long

suffered from epilepsy ; and the membranes may be opaque and the brain

generally indurated, but these changes seem to bear a closer relation to the

impairment of intellect which is so generally present in cases of long-standing

than to the mere paroxysmal affection.

Diagnosis.—This, involves several different questions, some of which
have already been dealt with, or will be considered in other parts of this

work. Thus one may have to distinguish an attack of the petit mal
from one of cardiac syncope, and an attack of the grand nial from one of

hysteria.

But when a person is in a fit, which if really epileptic, would belong to

the cjrand mal, there is often a preliminary matter to be taken into considera-

tion ; namely, whether it is possible that he is feigning or malingering with
the object of exciting sympathy, or perhaps of gaining admission into a
hospital or of getting discharged from military service. Now, an impostor
is likely to choose for his fits a frequented spot, where he is sure to be seen.

When he throws himself upon the ground it is in such a way as not to hurt
himself ; he may even put out his hands to break his fall. He probably
overacts his part, crying out many times instead of only once, throwing his

limbs violently about, and making the attack last much longer than a
genuine paroxysm of epilepsy. There is, of course, no pallor of his face at

the commencement ; his skin, instead of being cold, is warm and covered
with sweat ; his pulse, even if quickened, does not become irregular ; his

pupils are not dilated, still less are they insensible to light. He does not
keep his eyes wide open, showing the eyeballs distorted to one side

;
gene-

rally he prefers to shut them, perhaps separating the lids a little from time
to time, so as to watch the effect on the bystanders. If an attempt should
be made to raise the upper eyelid he resists it, and instead of his con-

junctiva being insensible, the slightest contact excites forcible contraction

of the orbicularis muscle. On the other hand, he may readily allow the
thumbs to be drawn away from the palms, and afterwards close them
again. But according to Dr Marc, in a person really attacked by epilepsy

the thumbs require force to unbind them ; but when once extended they
remain so until the end of the attack, or at least until a fresh convulsion
begins. Again, in a simulated fit the tongue is seldom or never bitten;

there is no foam about the mouth, unless indeed this can be imitated by
means of a piece of soap placed within the cheek. The muscular strength

of an impostor is that of an ordinary individual ; but in an epileptic attack

it is said to be much augmented, so that a delicate lad may require four or

five strong men to hold him. If a little snuff be blown into the nostrils of

a malingerer he cannot help sneezing; in a real fit no such effect is

produced. Another test is the absence of sensibility to pain. A method
commonly adopted by policemen and others is to press the thumbnail
forcibly beneath that of the person supposed to be in a fit ; or some melted
sealing wax may be dropped upon the skin. I have already mentioned that
there is reason to believe that repeated attempts to feign epilepsy have
sometimes ended in the development of a genuine attack. An educated
medical man may of couzse succeed in imitating a fit better than one who
has no professional knowledge. Thus Trousseau relates that Esquirol,
who did not believe that an attack could be simulated so as to deceive, was
once talking this very matter over with him and with Calmeil at the asylum
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at Gharenton, wlien tlie latter fell on the floor in violent convulsions.

Esquirol examined him for a moment and then said, " Poor fellow, he is

epileptic !" upon which Calmeil got up and asked him whether he still

retained his opinion.

But, assuming the epileptiform character of our patients' attacks to be
established, one has still to consider whether they really belong to epilepsy.

This question is often settled by the clinical history ; the case may, perhaps,

be of many years' standing, and the fits may have gradually developed from
the petit mat into the grand mal. But one must bear in mind that attacks

may recur at intervals for a great length of time, and present all the

characters of true epilepsy, and yet not belong to that disease in a strict

sense of the term, I have already alluded to Trousseau's case of the clerk

who had been liable to epileptiform seizures, for several years, at monthly
intervals, and in whom they ceased when some carious teeth were removed.
The same writer relates the case of a lady, aged seventy-one, who for thirty-

one years had been subject to attacks recurring with daily increasing

frequency, so that she at length had as many as twenty-one in the twenty-

four hours. Her forehead and nose presented characteristic signs of former
syphilitic mischief ; and the administration of mercury and iodide of potas-

sium greatly checked the return of the fits ; from the time when it was
commenced she had only one of them.

Generally, however, the question of syphilis need hardly be entertained

unless the fits are comparatively of recent origin ; and the same may be said of

Bright' s disease, lead-poisoning, chronic alcoholism, and the various organic

affections of the nervous centres. The diagnosis between these diseases and
true epilepsy must depend mainly upon the presence or absence of the other

symptoms which severally characterise them, and upon the condition of the

patient between the attacks.

Treatment.—In the treatment of epilepsy two things have to be con-

sidered : 1, the management of the attacks themselves ; and 2, that of

the intervening periods, with a view to prevent their recurrence.

So far as concerns the actual paroxysm, the most important point is to

ascertain whether the patient has any warning of its approach. If there

should be a distinct aura, starting, perhaps, from the hand or foot, one can

often, by compressing the limb above, arrest the fit after it has commenced.
Some years ago I had under my care, in the Evelina Hospital, a girl who
constantly wore round her wrist a piece of cord ; this was pulled tight as

soon as she felt the sensation which indicated that she was about to have an
attack, and not a single one developed itself during several weeks ; after a
time bromide of potassium was administered, and the aura then ceased to

recur. Many instances of a similar kind have been placed on record by
different observers. Dr Bazire mentions the case of a woman whose fits

were always preceded by spasmodic closure of the left hand ; by forcibly

extending the fingers, and keeping them open, an impending attack could

be warded off. A patient of Dr Reynolds had jerking of the left leg, which
was drawn up behind him, when his attack began ; it was arrested by
extension of the muscles. Another plan, which has been recommended,
consists in cauterizing the surface from which the aura proceeds.

Even when an epileptic fit is not ushered in by any symptoms beyond pallor

of the countenance and tonic spasms, it would appear that the prompt inhala-

tion of nitrite of amyl is sometimes capableof arresting it. Dr Crichton Browne
has related some instances of this. One is that of a man who started up
suddenly in bed, with his eyes fixed and his head turned to one side ; these

symptoms were known to indicate the approach of an attack ; but the

nitrite was administered, and the patient at once fell back on his pillow in

.a half fainting state, but without the slightest agitation of the muscles. In
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anotlier case a fit had actually begun in tlie ordinary way with rigid stretch-

ing of the hands by the side, and turning up of the eyeballs, when the
nitrite was held to the mouth and nostrils, and in twenty seconds complete

recovery had taken place.

Even when an epileptic attack has fully developed itself, there is evidence

that it may sometimes be cut short by compression of the carotid artery in

the neck. This procedure must be supposed to diminish to some extent

the blood-supply to the brain. It was first suggested by Dr Parry, of

Bath, towards the end of the last century. He relates a case in which it

proved successful. A man who had been liable to epilepsy for two years

was one day beginning to have a fit : his eyes were assuming a vacant stare,

and convulsions were begianing about his throat, when Dr Parry made
strong pressure over the right carotid artery ; upon this the convulsions

ceased, and the attack proceeded no further. He instructed the patient how
to compress the vessel, and the latter afterwards assured him that when he
had sufficient warning he was often able to prevent the epileptic paroxysms^
At Guy's Hospital I have often seen this practice adopted by Mr Stocker,.

and sometimes with striking results. I think, however, that it has been
especially useful in cases in which there was a strong hysterical element

;

and I have never been able to satisfy myself that the success which has now
and then attended it has really been due to arrest of the flow of blood through
the carotid artery. The plan which Mr Stocker used to adopt was to press

both thumbs into the neck, one on each side, towards the spine ; in doing
so he doubtless compressed many other parts besides the carotid arteries,

and the pain which he must have caused may well be supposed to have been
concerned in the rapid restoration of the patient to consciousness, at least

when the case was of an hysterical character.

When one is called to a patient in an epileptic seizure, one must see that

his clothes are loosened, especially about his neck, and one must take care

to prevent his injuring himself. It is sometimes well to endeavour to keep
the tongue from being bitten by putting a piece of india rubber between the
teeth, but this involves the risk of its falling back into the throat and
causing suffocation. I may remark incidentally that epileptics who are
liable to attacks in the night should be very careful to remove false teeth

from the mouth before going to bed, lest they should become impacted in

the pharynx during a paroxysm.
In the status epilepticus it would appear that the best remedy is the

inhalation of the nitrite of amyl. Dr Crichton Browne has recorded ten
cases in which he employed it, and eight of them terminated in recovery.

The effects of the remedy were of the most striking character. For
instance, a man, aged thirty, had from May 6th to the 10th had from twelve

to sixteen fits a day ; on the 1 1th he was in a most critical condition ; he
lay on his back, breathing stertorously, with livid purple features, and
streaming with perspiration ; the pulse was 140, the temperature 103°. It

seemed useless to make trial of the nitrite, but as a forlorn hope he was
made to inhale five drops every hour. His breathing at once became less

laboured, and he had only three more fits that day, and on the 12th there

were gleams of consciousness ; the pulse and temperature fell ; on the 14th
he could answer questions, and by the 17th the fits ceased, and he passed
into his usual state of health, and was able to take part in domestic
work.

Dr Browne adds that he has found no other plan of treatment of nearly
the same value in the status epilepticus as inhalation of the nitrite of
amyl ; but he speaks of several measures as having occasionally been
useful. The withdrawal of a few ounces of blood has sometimes suddenly
restored to consciousness patients who were in a state of profound coma..
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Some years ago a very striking instance of the same kind occurred at Guy's
in the practice of Dr Wilks.

For the prevention of epileptic fits in those who are liable to them—in

other words, for the cure of the disease, epilepsy—one remedy appears to

surpass all others in efficacy,—this is the bromide of potassium. Sir Charles

Locock in 1857 was the first to recommend it, and he spoke of it as being

especially serviceable in women in whom the attacks coincided with the

menstrual periods. But subsequent observations have shown that there is

no such limitation of its curative power. It is given in doses of from ten

to thirty grains three times daily, and it must be continued for some
months, or even for two or three years. Its effect is sometimes to free the

patient for ever from the liability to recurrence of the attacks. In other

cases it suspends them for a time, or diminishes to a marked extent their

frequency and their severity, but when after a time its administration is.

suspended they become as bad as before. In yet other cases it does some
good for a time, but seems to lose its power, although the patient may go
on taking it without interruption. Lastly, in a very few instances it

appears to be altogether useless. No explanation has yet been found for

the varying effects of bromide of potassium in different cases. Dr Duck-
worth Williams has stated that it is comparatively ineffectual when the

seizures occur only during the night, but according to Dr Reynolds this is

by no means universally the case.

My own experience would lead me to believe that most persons can take

twenty grains of bromide of potassium three times daily without suffering

any ill-effects from its administration. But when it is given in doses twice

as large it causes in some patients very striking symptoms after about ten

days or a fortnight, and the condition so produced has been called Bromism.
According to Dr Bazire (Syd. Soc. Translation of ' Trousseau,' vol. i, p.

100) it is characterised by headache, apathy, impairment of the special

senses and of common sensations, loss of sexual appetite and vigour,,

enfeeblement of muscular power in the limbs, tremor of the hands, and
impaired action of the heart. A more definite symptom than any of these,,

however, is anaesthesia of the velum palati, uvula, and pharynx, which parts

may be tickled without the production of any efforts of deglutition. And
another remarkable effect is the production of a cutaneous eruption. This,

commonly resembles acne more or less closely ; it consists of pustules

surrounding hair-follicles, but these are arranged in patches or groups,

and dry up into large scabs, beneath which the skin becomes red and
thickened, and which may remain for a long time adherent. One case of

this kind is depicted on the forty-third plate of the Sydenham Society's
• Atlas.' In that instance the scalp and the extensor surfaces of the limba
were especially affected by the eruption, but the face and the legs are

commonly said to be the principal seats of it.

One is not infrequently consulted by a patient who has just had a first

epileptiform attack, and one is then generally altogether unable to say whether
there is any liability to its repetition. If it were essential that the influence

of medicine in such a case should be absolutely ascertained, one would have
no alternative but to wait for a sufficient length of time to enable the rate

of recurrence to be determined. This, however, would be injurious to the
patient, since each fit that is allowed to occur probably increases the tendency
of the nervous centres to convulsive paroxysms. I think it is one's clear

duty to prescribe the bromide without any delay. The probability of its.

usefulness may fairly be inferred from its ascertained efficacy in so large a
proportion of the cases in which its value can be fairly tested. If one were
to lay the matter in all its bearings before the patient himself he would
certainly wish to take the medicine regularly for a considerable length o£
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time, even though, in the probable event of his remaining free from all

further attacks, it must always remain doubtful whether or not there was
a real necessity for such treatment.

But sometimes the bromide of potassium fails to check the recurrence

of attacks of epilepsy, although given in the largest doses and with the

utmost perseverance. One must then have recourse to some other remedy,

a,nd I think that the best is belladonna. This was especially recommended
by Bretonueau and by Trousseau. At first a quarter of a grain of the

extract should be given twice or three times a day ; and the dose should be
gradually increased. At one time I had a patient who took two grains

three times daily for a great length of time, with marked benefit. Trousseau
insists on the necessity that this medicine should be continued for a long
period, if its value is to be fully tested ; a year, he says, is sometimes
scarcely sufficient for the discovery of its influence ; and if in the second
year there should be some improvement it may be worth while for the
patient to go on taking it for three or even four years. He speaks of it

as completely curiug the disease in some very rare cases ; but Dr Reynolds
says that he has never known it do more than diminish the frequency of the
seizures.

The salts of zinc are useful in some cases of epilepsy. Dr Wilks speaks
of having had under his observation more than one case in which the
patient was always better when under their influence. Dr Reynolds speaks
favourably of the oxide, but has seen no good result from the sulphate.

The nitrate and the oxide of silver have been recommended, and I believe

that they have sometimes been of service. But one must not forget that if

either of these medicines should be taken continuously for a length of time
there is a risk of the skin becoming permanently stained of a bluish-black

colour. It is believed that these preparations may be administered vnth
safety if the course is not allowed to be continued for more than six

weeks.

In some cases the introduction of a seton at the nape of the neck has
led to the suspension of epileptic fits, at least for the time. About this Dr
Wilks speaks decisively. The application of ice to the spine, as recom-
mended by Dr Chapman, has been tried in numerous cases by Dr Reynolds^
who reports that it did no good whatever.

The food of patients suffering under epilepsy should be digestible, and
should be taken with regularity. Dr Wilks speaks of having seen cases in

which reducing the quantity of meat has been followed by a decline in the

number and severity of the fits ; but in other instances a generous diet has
been advantageous. Some definite experiments in regard to the influence

of animal food have been made at the West Riding Asylum by Dr Merson,
who kept a number of patients for a month on a diet including much meat,
and then for the same period on one in which there was no meat, or vice

versa; there was no very marked difference in the number of fits, but
several of the patients were much more dull and stupid and languid when
taking animal food than they were when kept on a diet mainly farinaceous

in character.

Both the mind and the body of epileptic patients should be kept in

exercise, short of fatigue. The limbs should never be allowed to get cold,

particularly at night. Dr Reynolds says that in many cases nocturnal
seizures have been prevented by a simple mechanical contrivance placed
under the upper half of the mattress to keep the head and shoulders well
raised.

Paroxysmal Yeetigo.—Another affection which may occur paroxysmally
is vertigo or giddiness. The expression " paroxysmal vertigo," indeed, is not
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altogether free from ambiguity ; for the analogous one, " epileptic vertigo,"

is commonly used as a synonym for that less severe form of epilepsy which
is also known as the petit mal. The latter, however, is not always, nor even

usually, attended with any giddiness, and it is distinct from the complaint

of which I am now speaking. Two forms of this are recognised by systematic

writers. In one the patient feels as though he himself were made to turn

round and round, or were against his will impelled forwards, or backwards,

or to one side. In the other he fancies that objects are revolving round him
In each case he remains perfectly conscious, and all that occurs is duly

registered in his memory. If the same thing should have happened to him
before, he may be perfectly well aware that his sensations are devoid of

foundation
;
yet by the strongest effort of his will he may be incapable of

freeing himself from them. But in a first attack he may be completely

deceived. I was told by a patient, who happened to be a railway official,

that on a particular occasion, when he was travelling, one side of the carriage

suddenly seemed to rise four or five feet, and to throw him into the opposite

corner. Having never experienced a similar sensation, he was under the

belief that there was a serious accident ; but in reality he had not moved
from his seat. Dr Ramskill relates that a patient of his, who was attacked

while in the street, felt the pavement uneven, with alternate depressions and
elevations over which he seemed to be obliged to lift his feet. At the same
time the shop-windows seemed to him to be moving forwards, and the passers-

by to be racing after one another. He also felt giddy in himself ; and as a

matter of fact the two forms of vertigo to which I have above referred

cannot be regarded as distinct affections. In most cases both of them are

experienced, either at the same time or in succession. The gait is unsteady
or reeling; the patient feels afraid of running against other people or

surrounding objects ; he catches hold of some support ; he may even lose

his balance and fall to the ground. Sometimes the act of closing the eyes

removes the sensation of vertigo completely for the time. Nausea very

commonly accompanies the attacks, and even vomiting.

Paroxysmal vertigo is often connected with impairment of the sense of

hearing, the patient being more or less completely deaf on one or both sides,

and generally experiencing sensations of buzzing or singing in the ears.

In 1861, Meniere recorded in the 'Gazette Medicale' some remarkable

instances of this kind ; and of late much attention has been drawn to such

cases under the name of Meniere's disease ; but I am not myself prepared to

accept the prevalent interpretation of their pathology.

In the first place, it is certain that affections of the middle, and even

of the external, ear may give rise to attacks of giddiness, faintness, sickness,

&c. For example, in the ' Archives of Ophthalmology and Otology ' for

1871, both Knapp, of New Tork, and Bremner, of Ziirich, mention cases

of aural catai-rh, in which such symptoms showed themselves ; and
Toynbee many years ago asserted that cerumen accumulated in the external

meatus might by its pressure on the membrana tympani produce similar

effects.

But in the great majority of cases all the more accessible parts of the

organs of hearing are free from disease. Generally speaking, if the deafness

is of one ear, a tuning-fork is not heard on that side, even when placed upon
the teeth or upon the top of the head. It is inferred that the seat of mis-

chief must be the internal ear.

At this point some very interesting physiological observations appear to

find their application. Many years ago Flourens discovered that in pigeons

and rabbits section of the semicircular canals causes strange disturbances of

equilibrium. And recently Crum Brown and others have shown good

reasons for the belief that the function of these structures is to furnish.the
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impressions whicli form the principal basis of our knowledge as to the rela-

tion between our movements and those of surrounding objects. They have
even shown what are the several disturbances of equilibrium which irritation

or destruction of each canal may be expected to produce. And accordingly

it has been proposed to employ the name " labyrinthine vertigo " as syno-

nymous with Meniere's disease. Charcot observed a case in which the

lesion was chiefly in the left ear, and in which the direction of reeling was-

principally forwards, but sometimes backwards, while occasionally there was
a sense of rotation on a vertical axis, always from left to right. This last

would, according to recent writers, be due to irritation of the left horizontal

ampulla, while movements forwards and backwards would respectively

answer to irritation of the posterior and superior canals. Destruction of

the same parts would, however, produce precisely the converse effects, and
thus there is no diflB.culty in accounting for the fact that some patients

have shown a tendency to reel towards the side on which they were deaf.

In either case the actual movements are supposed to be the reflex results of

the impressions conveyed to the co-ordinating centre from the various

canals, which under normal conditions balance one another, but which no
longer do so when some of the canals are diseased or injured.

Even when morbid changes in the meatus or tympanum are obviously
present, the writers whose views I am endeavouring to expound suppose that

the direct cause of vertigo is disorder of the labyrinth. As they suggest,.

pressure upon the fenestra ovalis can easily be conceived to cause increased

tension in the semicircular canals. Thus they regard all instances of
" auditory vertigo " as alike examples of Meniere's disease.

But it would be a great mistake to suppose that Meniere himself merely
wished to draw attention to the fact that vertigo was apt to occur in those

who suffered from deafness or from some disease of the organ of hearing.

What was really new in his paper was that he endeavoured to show that
sudden apoplectiform symptoms (including at least a transient loss of con-
sciousness) might occur in a person previously healthy, and be followed for

the first time by deafness, and that the cause of such attacks might be an
affection of the internal ear. He relates several cases of patients who fell

down insensible, and who, when they recovered, were found to be deaf ; and
a sinailar instance has been recently recorded by Xnapp.

The only one of Meniere's cases in which a post-mortem examination
was made is the tenth and last of his series. A young woman, while
menstruating, undertook a night journey outside a coach. She suddenly
became completely deaf, and was admitted into Chomel's wards. The prin-

cipal symptoms were constant vertigo and vomiting. She died on the fifth

day. At the autopsy no disease could be discovered in the nervous centres ;

but the semicircular canals in each ear contained a reddish plastic sub-
stance. I cannot say that this observation commends itself very powerfully
to my own mind. Cases in which an autopsy fails to reveal a satisfactory

explanation for cerebral symptoms that had been present during life are,

after all, not very rare ; and it seems rash to assume that the state of the-

labyrinths was the real cause of the fatal illness in Chomel's patient.

Moreover, as Bremner points out, even if full value were allowed to the case

in question, one could hardly take it as demonstrating the nature of those-

other cases in which cerebral symptoms come on suddenly and rapidly pass
off. In these it has been supposed by some writers, including Knapp, that
haemorrhage takes place into the semicircular canals. They do not seem ta
have found any difficulty in the fact that the blood must be effused on both
sides at or about the same time, since the deafness often comes on simulta-
neously in the two ears. But this appears to me to render the explanation
very improbable. It is true that haemorrhage into both retinae occurs in^
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cases of Bright' s disease ; but surely not so as to cause sudden and total

blindness.*

A different view has been suggested by Dr Wilks ; namely, that when
there is no affection of the meatus or tympanum, the deafness and the cere-

bral symptoms are both in some cases due to changes in the nervous centres.

It is evident that such an explanation is particularly applicable to cases of

Meniere's disease in the stricter sense of that term; the sudden loss of

hearing in both ears may fairly be attributed to an affection of the auditory

centre ; and the giddiness to a similar affection of the centre for equilibrium,

which is probably adjacent, since its most important afferent nerves are

those which come from the semicircular canals. It seems to me that what-
ever peculiarities in the direction of the vertiginous tendencies may be
observed, such as have been supposed to depend upon affections of particular

ampullae, they can all be referred to corresponding changes in the centre, for

in this the functions of each canal must necessarily be fully represented.

The analogy of the other paroxysmal neuroses seems to support very power-
fully Dr Wilks' view. We have seen that impairment of sight is a frequent

symptom of migraine, and that it is certainly due to an affection of the

brain and not of the eyes. Indeed, "cloudiness before the eyes" and
" obscuration of the visual field" are mentioned as having been present with
the vertigo in some of Meniere's and Knapp's cases ; and it may be that in

these instances the attacks presented a combination of the two neuroses, the

nerve-storm spreading beyond its usual limits and encroaching upon the

area concerned in migraine. So also it seems to me that, in the " apoplecti-

form" cases, such as Meniere described, the simplest way of accounting for

the loss of consciousness is to suppose that the disturbance diffused itself

over the hemispheres, as I believe that it does in epilepsy.

Another strong argument in favour of Dr Wilks' view is afforded by the

fact that (as I have often had occasion to observe) bromide of potassium
may remove both the giddiness and the loss of hearing at the same time

;

and Mr Hinton recorded under the name of Meniere's disease a case in

which paroxysmal vertigo and sickness had been associated with only tran-

sient deafness, and in which all these symptoms together were brought back
by the administration of quinine, after having been removed by treatment

of a different kind.

Knapp has observed that in certain cases the impairment of hearing is

particularly marked for certain musical tones, those of the middle octaves

being distinctly perceived, while those of the lower, and still more those of

the higher, octaves are heard very imperfectly. He suggests that this is a

proof that the seat of the affection is in the labyrinth ; but I fail to see the

force of the argument. Much more weight, however, must be allowed to

an observation of Charcot's, that some patients experience sensations of

vertigo and buzzing in the ears, only so long as the deafness is partial,

losing these symptoms as soon as it becomes complete. But even if we
should have to admit that in these instances the internal ear is really the

part primarily affected, it would by no means follow that the same thing is

true of the " apoplectiform " cases, nor that the vertigo is anything but a

neurosis. It is one of the advantages of the theory which I advocate, that it

admits of the production of the same symptoms in many different ways, the

symptoms themselves being nevertheless always the result of one particular

kind of nervous disturbance. Just as migraine may be excited by a variety

of causes, so may paroxysmal vertigo.

Indeed, the analogy between these two neuroses must now be carried a

* I once saw retinal hajmorrliage in the course of chronic Bright's disease cause sudden
and total blindness; but in that patient the other retina had been long affected without his

knowledge.

—

Ed.
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step further. I have discussed in detail the question whether migraine is

ever due to disorder of the digestive organs ; and I came to the conclusion

that such disorder certainly plays a part in its causation. Now writers

describe vertigo a stomacho Iceso as distinct from other varieties of giddiness.

I think, indeed, that the stomach is not really so often concerned in the

production of vertigo as the liver, the most potent of all morbid states of

the abdominal organs being the condition which, following Dr Murchison^

I would call lithsemia. This, however, is a matter on which I cannot enter.

What I am now concerned with is the question whether the giddiness due
to disorder of the chylopceetic viscera is different in kind from that which
depends upon other conditions, such as deafness. Dr Wilks has made the

remark that the vertigo caused by derangement of the liver occurs chiefly

when the patient stoops or lays his head upon the pillow, and ceases when
he stands upright. But it will presently appear that this distinction

cannot be upheld ; and my own belief is that in many cases there is nothing
in the character of the nervous symptoms themselves, nor in the circum-

stances under which they arise, to show that they depend upon one rather

than another of the various causes to which they might possibly be attri-

buted.

In some cases the ingestion of food which disagrees with the patient

leads so quickly to swimming in the head that the connection could not be
overlooked. Dr Murchison speaks of a medical friend of his, who has long

suffered from gout, and who, whenever he drinks a cup of tea or a glass of

champagne, is seized with sudden giddiness. His head feels empty, and
neighbouring objects seem to whirl about him ; he would fall did he not
lay hold of something to support him. After a few seconds or minutes the

attack passes of. In other patients, as Dr Murchison remarks, the vertigo

lasts longer. Dr Eamskill relates the case of a merchant who was one day
quietly walking in the City from one of&ce to another, when he was seized

with giddiness, so that he reeled, and had to lay hold of a post which was
near at hand. In a few hours, after a free evacuation of the bowels, he
became better, but he felt weak and shaken, and complained of a heavy
diffused headache. About three hours before the attack he had eateu
hastily, and with imperfect mastication, a breakfast of which sausages and
Devonshire cream formed a part ; and to this the vertigo was ascribed, no
doubt with justice. Yet, during the following month, the same patient

had five similar attacks, not one of which could be traced to any such cause,

he having in the meantime b>ecome very particular as to his diet. Dr
Eamskill even goes so far as to say that in " stomach vertigo " it is the

exception for one to be able to trace any positive signs of stomach disorder.

The proof is that the complaint is cured by treatment directed to the regula-

tion of the digestive organs. Thus, a medical friend of Dr Murchison's,

who had never had gout, and in whose case the only recorded indication of

lithsemia was that his urine was often loaded with lithates, was seized with
dimness of sight every night while writing. He took iron and quinine and
other tonics, but without any benefit. He was advised to give up practice

for a time, and try the effect of a change of air ; but while he was making
up his mind to so serious a step, he took a few grains of blue pill, where-

upon his symptoms at once disappeared. So, again, Boerhaave's commen-
tator is quoted by Trousseau as relating the case of a man who, during two
years, was always seized with vertiginous symptoms whenever he attempted
to stand up. In vain had the ablest practitioners attempted to cure him.

Quite suddenly he had an attack of gout, of which disease he had before

shown no indication, and from that time the giddiness ceased.

To complete the chain of evidence which proves that vertigo is one of the

paroxysmal neuroses, I must next point out that it may re^Dlace other
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members of this group of affections. Giddiness is occasionally present

during the paroxysms of migraine ; and Dr Liveing refers to two cases, in

each of which an attack of intense vertigo, of short duration, appeared
several times to replace the ordinary sick headaches. The connection of

vertigo with epilepsy is, perhaps, closer still. As I have already mentioned,

giddiness is one of the symptoms of many cases in which fits take the form
of the petit mal ; and that affection is very often only the precursor of the

Tiant mal.

Still there are cases in which this neurosis remains unchanged in type

for many years. Dr Eamskill speaks of such under the name of " essential
'*

vertigo. He even states that he has met with two instances in which the
complaint Speared to he transmitted by direct inheritance. One of his

patients suffering from vertigo had a father living, and then aged seventy-

one, who had himself been subject to it for thirty-five years ; he also had
asthma. Another patient of Dr Eamskill's complained for three years of

giddiness, for which no cause could be discovered, and which resisted all

kinds of treatment. It is true that in that case the giddiness after a time
became almost continuous ; and I suppose that persistent vertigo is more
commonly due to ansemia from disease of the arteries of the brain than to

any other causes. But it seems probable that in exceptional instances any
one of the paroxysmal neuroses may cease to present intervals, or to occur

in distinct attacks, when the patient has been subject to it for a considerable

length of time.

For example, a case is recorded by Charcot ('Progres Med.,' ii) of a
woman, aged fifty-one, who had for six years suffered from a continuous
vertigo, which did not intermit even at night, and which was so severe that

she could not walk, nor even stand, and that the slightest movement of her
head made her clutch at surrounding objects for support. In her the

complaint had begun at least twenty-six years before ; for a long time it

was purely paroxysmal, and the attacks were comparatively slight. She
had disease of the tympanum on each side.

The treatment of vertigo is not different from that of other paroxysmal
neuroses. Bromide of potassium has always appeared to me of more
service than any other medicine, and indeed I think its value is manifested

even more strikingly than in epilepsy itself. I believe that the aural

surgeons use chloride of ammonium for those cases which are associated

with deafness. A careful inquiry must be made for symptoms of dyspepsia

or of lithsemia, and if any such are present the appropriate remedies must
be employed. Dr Eamskill, indeed, recommends that alkalies and vegetable

bitters should be used in all cases on the chance of their being of service

;

and I have often found it a good plan to give the bromide with a few
grains of carbonate of soda, and with equal parts of the infusions of

rhubarb and calumba. Charcot's patient was cured in from two to three

months by quinine, in a dose of fifteen grains daily.

Paroxtsmai, Insanity.—I have now to describe a paroxysmal neurosis

which is perhaps more interesting than any other member of the group,—that

in which the attacks take the form of a transitory mania or of some form of

mental disorder.

Of this I could not possibly give a more striking instance than one

recorded by Dr Maclaren in the * Medical Times and Gazette ' for 1876.

The patient was a slight, gentle-looking lady, aged forty-three, with winning

manners and a soft quiet voice. She was characterised by exalted ];eligious

feelings, and an excessive and morbid sensitiveness. She would be reading

her Bible and talking gently to her attendant when suddenly, without a

moment's warning, she would throw the book out of the window and make
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a rush to run lier head into the fire ; or she would, perhaps, turn on the

attendant and try to strangle her. She would then struggle on, keeping all

the time perfectly silent or uttering only an occasional word of Scripture

until she was exhausted, or until by a kind of awakening she became restored

to her former condition. Sometimes in the attacks she would expose her

person. During the intervals she had no recollection whatever of what she

liad done ; at the most she could slightly recall the impulse which led her

to attempt some act of violence.

One peculiarity of the paroxysms in Dr Maclaren's case was that in each

of them the patient made special efforts to get at one particular picture,

which at other times used to excite in her no emotion whatever. Thus it

seemed that she followed out in successive attacks trains of thought of

which she had no knowledge during the intervals ; and her condition might

so far be fairly termed one of " dual consciousness." Fal ret has laid stress

on the fact that in this form of mania all the paroxysms in the same patient

mav be alike in every detail. He has pointed out the suddenness with which

they come on and the extreme violence with which they are attended. He
also remarks that it is characteristic of this affection that repeated blows

are struck by the patient, and several wounds inflicted, or several persons

injured.

By Falret the affection now under consideration was described under the

name of epileptic insanity

—

furor epilepticus. But the former expression is

ambiguous, since it has been used as a general name for all mental dis-

orders which may accompany or follow epileptic attacks. Moreover, it

would appear that a liability to that disease is not always present. Dr
Maclaren's patient had never had epilepsy; she was, however, a member of

a family in which there prevailed marked tendencies to neurotic affections.

It therefore seems to me that paroxysmal instanity is a better name ; but

there is no question that the affection is one which bears a very close

relation to epilepsy. As a rule, patients who have seizures of this kind

have before suffered from attacks of the petit mal if not of the haut mal.

Dr Hughlings Jackson, indeed, has recently expressed the opinion that a

transitory epileptic paroxysm really occurs each time before the mental

symptoms develop themselves. In other words, he thinks that the affection

is identical with that form of mania which I have described as sometimes

following the haut mal. This view, however, rests upon a highly theoretical

basis. He supposes that the mental disorder is essentially automatic, and

that a necessary condition for its occurrence is the removal of the control of

the highest centres, which are exhausted by having discharged themselves

durino- the fit. My reasons for not accepting this conclusion are those which

I have adduced at p. 686, et seq.

Even when paroxysmal insanity occurs in those who are really subject to

frequent epileptic fits, one may be unable to ascertain the fact at the time

when the case comes under observation. It often happens that a patient in

this condition is brought to a public hospital by the police, and, as Dr

Jackson remarks, it may be impossible for one to say whether he is an

epileptic, or drunk, or suffering from meningeal haemorrhage. Dr Jackson

records a very interesting case of a woman who was brought to the London

Hospital in a maniacal state, with a deep gash in the left arm, by which the

elbow-joint was opened, and all the soft parts in front of it were cut through.

She accused different people of having inflicted this wourd upon her, but it

was ascertained beyond doubt that she had done it herself. She had been

cutting bread for her children's tea when she suddenly sent them all out

•of the room. A short time afterwards she was found lying in a pool of

blood on the floor. On the following day she was rational, but furious

mania returned several times during the next week. On inquiry it was
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ascertained that she had been subject to epilepsy, both the petit mal and the
haut mal.

The patient doubtless received the suggestion of the idea which led to
the infliction of the wound on her arm from the circumstance that she had a
knife in her hand at the time. Thus the action was in one sense automatic.
But it is to be noted that she sent her children out of the room, which at
first sight looks like intention.

The sufferer from this form of insanity is, in fact, peculiarly liable to
find himself in the hands of the police for some offence committed during
the paroxysm ; and although to any skilled medical observer it may be per-
fectly evident that he is irresponsible, there may be much difficulty in
making this clear to unprofessional minds. Dr Jackson has done a great
deal towards the elucidation of such cases by studying other instances in
which the acts performed are not criminal but absurd ; they may be
characterised by precisely the same degree of adaptation of means to ends,
and yet they leave no trace on the memory. Thus one of his patients had
been talking abbut supper, and it had been agreed that he and his wife
should have some cold fowl, and her sister some cocoa. Soon afterwards he
felt the,symptoms of an attack and sat down on a chair against the wall of
the kitchen, where he happened to be. He remembered nothing further,

but his sister-in-law came in and found him standing by the table mixing
cocoa in a dirty gallipot, which was half filled with bread and milk for the
cat, aiad stirring the mixture with a mustard-spoon, which he could not
have obtained except by going to the cupboard for the purpose. If the
object fetched had been a knife, and if he had inflicted some injury with it,

this purposive action would have seemed a strong point against him.
Dr Jackson, however, himself admits that the form taken by a man's

mental automatism during the paroxysm depends very much on his natural

disposition. A savage and suspicious man would, when his highest facul-

ties were temporarily in abeyance, be more likely to kill someone than to

mix cocoa for his sister-in-law. Indeed, the actions performed during a
state' of unconsciousness are sometimes exactly those which would have been
performed if the individual had been in full possession of his faculties.

The patient last referred to had on another occasion ordered dinner at an
eating-house, when his mental condition underwent a change, and he
remembered nothing more until he found himself at his desk in the office,

feeling rather confused. He had to go to the place and ask whether he
had had his dinner, and he then found that he had eaten it and paid for it,

and that neither landlady nor waiter had noticed any peculiarity about him.

In other cases the patient goes through actions of which the form is correct,

but of which the details are absurd. Thus another of Dr Jackson's

patients while in an omnibus was one day observed to blow his nose upon a

piece of paper, and when he got out he gave the conductor £,2 10s. instead

of the usual coppers.

So, also, when some foolish act is committed, it is quite an accident

whether the nature of the impulse which gave rise to it can be guessed from
circumstances that have previously occurred. The same physician had
another patient, who one day found the extinguisher of a candle in his

waistcoat pocket. It had been known that for some years he invariably

looked at his watch after each fit, and the supposition is that he must, in an
attack, have mistaken the extinguisher for the watch.

Falret long ago remarked that an impulsive tendency to wander
about is characteristic of this form of insanity. Trousseau gives some
instances. A gentleman was attending a literary meeting at the Hotel de

Ville, when he quickly ran out and walked for some minutes on the quays,

avoiding with success both the carriages and the passers-by. When he

VOL. I. 45
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recovered, he found that he had neither great-coat nor hat ; he returned to

the room and resumed, with a perfectly lucid mind, the historical discus-

sion in which he had before taken an active part. The same gentleman,

being a magistrate, was presiding at a provincial tribunal, when he suddenly

got up, muttered a few unintelligible words, and went into another room.

He was followed by the usher, who saw him make water in one corner, after

which in a few minutes he returned to his seat. Another patient of Trous-

seau's, an architect, used often to have an attack while walking across a
narrow plank at a height from the ground. He never met with any accident

although he would run rapidly over the scaffoldings, shrieking out his own
name iu a loud abrupt voice. A quarter of a minute afterwards he would
resume his occupation and give orders to his workmen, without any recol-

lection of what had occurred to him.

In attacks of this kind the state of the patient is often said to be one of

somnambulism, and the expression " daymaxe " has been invented for them
by way of contrast with that of nightmsire. And I believe that true som-
nambulism (at least when it is not a manifestation of hysteria) has every

claim to be regarded as one of the members of the group of paroxysmal
neuroses which we are now considering. The same is the case, too, with the
" night terrors " to which some children are liable, who start up an hour or

two after going to sleep, screaming with fright, and unable for some
minutes to recognise the parents or nurse. That these various attacks

should occur only at night is after all nothing more than occurs ia many
cases of epilepsy itself.



HYSTERIA

Hysteria a real and distinct disease—Mental and moral perversions—Hysterical

affections of sensation and of movement—Contractures—Globus—Flatu-
lence—The hysterical fit—Catalepsy—Sleep-walking—Ecstasy—Convul-
sions—Mania—Hystero-epilepsy—Anorexia and marasmus—Other hyste-

rical symptoms—Pathology—Prophylaxis—Treatment.

Hysterical affections, disorders of function, or pains, or perverted sensa-

tions of various kinds, are seated in the most diverse organs of the body. In
books on surgery many other complaints are mentioned under the same
name, occupying the joints, the mammary glands, or different regions of the
trunk or limbs. Such a use of the term " hysterical " implies that there is

one disease which is common to all the affections in question ; and that
disease—A^/^feria—I have now to describe, so far as its general characters are
concerned, but without stating all the details of particular manifestations
of it, which will be given elsewhere.

But first I must justify myself in speaking of hysteria as a distinct and
definite malady. For there are some who refuse to admit its claim to be so
regarded. In this they find a partial support from two sides. On the one hand,
the name derived from the Greek word vaTepa, a womb, suggests the opinion,

which these observers believe to be erroneous, that the organs of generation
in the female play the principal part in the causation of the affections which
are called hysterical. This, indeed, would not in itself matter, for many
complaints have names for which no etymological justification exists in the
present state of science. What creates the difficulty is rather the circum-
stance that a fundamental difference of opinion exists at the present time
between physicians of different schools as to the extent to which uterine

or ovarian complaints are to be regarded as the cause of the disease now
under consideration. Those who see little or no connection between them
have been tempted not only to do away with the name, but to ignore
the clinical association of the symptoms as manifestations of a single

malady. On the other hand, it must be admitted that, more than most
other diseases, hysteria is difficult to define. As a neurosis, independent
of any appreciable structural change, it would naturally have its definition

based either upon its causes or upon its symptoms. But the former are
still the subject of discussion, and the latter are to a peculiar extent
variable and inconstant. Moreover, the curability of most hysterical affec-

tions, and the fact that they are generally contrasted with organic diseases,

which are severe in comparison with them, have created a tendency in the
minds of many practitioners to apply the term vaguely to cases of the
nature of which they have themselves no definite conception, but which they
regard as of a trifling character and as likely to be of transient duration.
And in this way much has been done to deprive the words hysteria and
hysterical of all real meaning.

I think, however, that very little study at the bedside is neededio convince
one that the various affections called hysterical are really the expression of
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a special morbid condition, for whicli the name of hysteria is as convenient'

as any other name would he, besides having the sanction of antiquity and
established usage. One finds that two or more of these affections are very

commonly present in the same patient at the same time, or that a person

who has suffered from any one of these is exceedingly apt to be afterwards

attacked by others. Then, again, there are marked peculiarities in the age,

sex, disposition, and other conditions of such patients. And above all, there

is in most cases a particular mental state which can easily be recognised

apart from any other indications of the disease, and which may be regarded
as its fundamental character.

Mental condition.—The principal featuresof the mental statewhich charac-
terises hysteida are an exaltation of the emotional faculties, and a perversiort

of the will or a loss of the proper balance between it and the judgment. The
patient—she is so generally of the female sex, that I may use the feminine-

pronoun—seems to have little or no power of controlling her own feehngs..

The most trifling occurrences excite her to rapture or plunge her in despair.

She may conceive a violent affection for some persons, and an equally irra-

tional aversion from others. She perhaps exhibits great attachment to-

some pet animal, while other creatures no less harmless excite in her repug-
nance and disgust. She torments all those about her, with her caprice and
her egotistical claims upon their attention and forbearance. Her will may
seem to be altogether in abeyance ; she may appear to be unable to make
up her mind to the smallest effort, and may lie in bed all day from sheer

want of energy. But in some particular direction she may perhaps show^
the most obstinate determination and tenacity of purpose. She often has a
great craving for sympathy, and is exceedingly anxious to have her delicacy

of health recognised by those who visit her. In pursuance of this object

she will apply corrosive acids to her skin, swallow needles day after day, or
run them into all parts of her body, make abortive attempts to poison or

drown or hang herself, or even actually commit suicide. The stoical endur-
ance of pain which she exhibits under snch circumstances is sufficient to show
that a mere defect of volitional power cannot be the essential element of

hysteria. Perhaps the best way of expressing the facts is to say with Dr
Eeynolds (' Syst. of Med.,' vol ii) that the will is no longer called into

exercise by the judgment or reasoning faculties, but only by some one
dominant idea or emotion. Thus, as Jolly observes (v. Ziemssen's ' Hand-
buch,' vol. xii), if one can by stimulating her enthusiasm or spirit of
emulation supply a hysterical patient with a sufficient motive to undertake
any good work, such as nursing, she will often carry it out with more than
ordinary perseverance and energy. In regard to the will, as well as to the-

emotions, the peculiarity of hysteria is that there is a loss of the due-

balance and proportion between the several faculties.

Moral perversion.—The moral tone of a hysterical woman is not uncom-
monly impaired to a serious extent, particularly in certain directions. Morbid
sexual inclinations have often a strong hold upon such a patient, and she will

plan and scheme to induce her medical attendant to make a vaginal examina-
tion or otherwise to gratify her perverted feelings. Sir Thomas Watson relates

a case in which a young woman contrived to make a hospital surgeon believe

that she had a stone in the bladder; and the imposture was not detected

until she had been tied up in the position for lithotomy in an operating

theatre full of students. I have met with an instance in which a patient

who had been supposed to have a hydatid in the liver, and who had before

been punctured without result, allowed the operation to be repeated, and
almost immediately produced a piece of the stomach of a rabbit (or some
other small animal) which she declared she had vomited, and "wdiich she no
doubt thought would be mistaken for a hydatid membrane ; a few hours.
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later she sent for her medical man again, to remove from her vagina another

piece of the same substance. Other persons have been known to drink

their urine and then to bring it up again, while they pretended that none
was passed in the natural way. The fact that such cases have occurred

makes one hesitate to accept as authentic such cases as that which I have
described on the authority of Charcot under the name of hysterical ischuria.

There is often-great difficulty in detecting impostures of this kind. Charcot
himself relates a case of Boyer's in which a woman pretended that urine

came from her umbilicus, ears, eyes, and breasts, and that she vomited
faeces ; and it was not until she had been placed in a straight waistcoat that

little balls of faeces ready prepared for swallowing were found in her bed.

Some of the factitious affections of the skin are by no means easy of

diagnosis. In the museum of Guy's Hospital there is a model of the

right breast of a girl, which is reddened and has on it a number of large

raised tubercles, some of them bigger than peas. The first time that

l^atient was an inmate of the hospital the cause of the affection remained
undiscovered, although it was evident that some irritant was being
intentionally applied. But more than a year afterwards she was again
a,dmitted, and Mr Birkett, happening to visit the ward at an unusual
Ihour, found a piece of lint, strewn with powdered cantharides, which she

had put on the breast. Sir William Grull related a similar case in which
he detected with a lens a glistening fragment of the same powder on the skin

itself. Some years ago a girl was admitted into the clinical ward under
my care who had scattered on her chest and breasts a number of whitish

gangrenous-looking patches, of irregular sizes and forms ; these succes-

sively shrivelled up into brownish scabs, which soon became detached,

leaving the skin beneath reddened and rather scaly. On one finger, in the

groove between the skin and the nail, there was found a bright yellow stain,

which affected both structures to about the same extent, and which seemed
indisputably to have been caused by a drop of nitric acid. I therefore

concluded that the patches on her chest were likewise produced by the acid,

although I am still unable to understand why they did not show the

characteristic yellow colour. The detection of the imposture was never
carried further, and I heard some months afterwards from Mr Roper, of

Blackheath, that the girl (who had left the hospital) was still troubled with
the complaint. It happened strangely enough that shortly before she

'Came under my care, I had had another patient who was affected in

exactly the same way, and in whom there appeared no reason to doubt that

the patches were the result of a spontaneous gangrene. She was a girl,

aged eighteen, who seemed entirely devoid of self-consciousness. The
museum of Guy's Hospital contains models taken from each of these

patients.

Other forms in which hysterical patients exhibit their craving for

notoriety and their willingness to deceive are illustrated by the cases of the

Welsh fasting girl, and Louise Latour, the Bleeding Nun.
Among the particular manifestations of hysteria some are frequently met

with, some are very rare. One, the " hysterical attack " or " fit " has always

heen regarded as especially typical of the disease ; and two others, the
*' globus " and a flatulent distension of the alimentary canal, are perhaps
still more common and scarcely less distinctive. One must make diligent

inquiries after all these in any case the nature of which appears doubtful.

It would be natural that I should describe them before the rest ; but I

think it will be more convenient that I should leave them until after I
shall have mentioned some of those symptoms which are less often seen.

Perversions of sensation.—Not the least curious of these are perversions

^ the sj^ecial senses. The patient perhaps complains of intolerance of
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light and insists on having the room kept darkened. Here, however^,

imagination often plays a great part, Dr Eeynolds relates the case of a
woman who had for weeks been lying with her hand before her eyes to

keep out the light of a dull London sky. When he brought a candle

close to her in order to examine the pupils she shuddered, knit her

brows, and held both hands between it and her eyes. But as soon as

her attention was distracted to the state of her front teeth, the brows
became relaxed, the hands were removed, and she bore the light without
inconvenience. In other cases the patient is distressed by the slightest

sound and will allow no one to speak above a whisper. Yet such a
person may herself exclaim in a loud voice or make a great noise in stirring

the fire without seeming to mind it. In other cases there appears to be an
actual exaltation of perception, A hysterical girl may seem, as Dr Eeynolds
says, " to hear through stone walls

;

" but in such matters deception is often

practised, as when such a patient pretends that she can see with her eyes

shut.

Jolly quotes from Amman the case of a woman who discovered the pre-

sence of some cherries in another room by their odour, and who could dis-

tinguish one individual from another with her nose ; and such persons often

detect by their taste the presence of a perfectly infinitesimal trace of any
flavour that happens to be disagreeable to them. It is perhaps a perversion

of the gustatory sense that leads girls affected with hysteria to eat cinders,,

sealing wax, lead-pencil, and the like ; they are sometimes fond of repulsive

odours or flavours.

The sense of touch, again, may be unduly acute. In almost every case

of hysteria there is at some part or other of the body an over-sensitiveness

to painful impressions—a hypertssthesia, or rather, in strict language, a
hyperalgesia. Sometimes the patient complains that it hurts her very much
to have the skin oVer one or more of the spinous processes pressed upon or

even touched ; sometimes she has extreme tenderness of the breast, or of the-

edge of the rib cartilages on one side.

Another frequent eifect of hysteria is impairment of common sensation^
" dyssesthesia" or " anaesthesia," This may either be limited to ordinary

tactile impressions, or it may include those of heat and cold; in other

instances it concerns only the perception of pain, and then the name of
" analgesia " is sometimes applied to it, Gendrin went so far as to declare

that sensation was more or less defective in every case throughout the whole
course of the disease ; and other writers have asserted that loss of feeling

in some part of the skin is invariably left behiad by hysterical fits. Their

statements, iadeed, are too absolute, but the symptom is undoubtedly often

present, and Lasegue and Charcot are probably right in saying that it would

be more frequently observed if it were carefully looked for, a person being

sometimes unaware that she is unable to feel pain in some particular part,

until her sensibility is tested. In many cases, however, subjective sensations

of tingling, pins and needles, &c., are experienced and complained of by the

patient. It is important to note that there is no opposition between hyper-

sesthesia and ansesthesia, such as might appear from the names, A part of

the skin may be exquisitely tender, and the seat of burning pain when
touched ; and yet at this very part the power of transmitting definite tactile

impressions may be greatly impaired.

Anaesthesia, or defective sensation, is much more frequently observed in

some regions than in others ; Jolly mentions the backs of the hands and feet,

and the parts above the outer malleoli, as favourite seats of it. Sometimes

it affects exactly one half of the body, leaving the other free. To such cases

Charcot gives the name of " hemiansesthesia." He quotes Briquet as having

stated that this occurs on the left side more often than on the right side in
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the proportion of seventy cases to twenty. He says that the limitation of

the parts in which there is loss of feeling ia often remarkably sharp, corre-

sponding almost precisely with the median line of the face, neck, and body.

The mucous membranes are affected in a similar way. Taste may be wanting
in one half of the tongue, the sense of smell may be impaired, and there may
be a considerable degree of amblyopia, with limitations of the visual field

for the several colours—a symptom which Galizowski calls achromatopsia.
According to Jolly, reflex excitability is also wanting ; sneezing cannot be
induced by irritating the nose, nor retching by tickling the fauces on the

affected side. Lastly, Charcot says that the side on which sensation is

impaired is cold and pale and that there may even be a di£Biculty in drawing
blood from the skin by pricking it with a needle.

Altogether apart from hemiansesthesia, loss of feeling in the mucous
membranes is common. Anstie laid considerable stress on the frequency
with which it may be found, if looked for, in the back of the pharynx.
According to that writer ('Lancet,' ii, 1872), whenever a person who has
not been taking a bromide can without retching let one pass the finger down
to the epiglottis, the diagnosis of hysteria is exceedingly likely to be correct.

Dr Reynolds mentions that he has known several cases, occurring in married
women who were still bearing children, in which there was absolute anaes-

thesia of the vulva and vagina. Impairment of sensation in the bladder is

supposed to be sometimes the cause of retention of urine in hysterical

patients, but in other cases it appears to be due to a prurient desire to have
a catheter introduced by the medical attendant. Jolly relates the case of a
patient who inflicted terrible burns on herself by taking live coals out of the

fire and pressing them with both hands into her vagina, but who seemed to

experience no pain whatever.

I believe that hysterical anaesthesia is never permanent. It may last for

several weeks and even for some months, but sooner or later it always
passes off.

Paralysis.—Another manifestation of hysteria may be paralysis, par-

ticularly in certain of its forms. Aphonia and dysphagia often result

from hysterical loss of power in the laryngeal and the pharyngeal
muscles respectively; and I may here add that the former is highly

characteristic of the disease, its presence giving very great aid towards
the diagnosis of some cases the nature of which might otherwise have
been doubtful. Not uncommonly, hysterical paralysis takes the shape
of paraplegia or of hemiplegia. I have already, at p. 393, described the

former affection as accurately as I am able. The latter likewise presents

characters of its own. I believe that Briquet first pointed out how much
more frequently it occurs on the left side, than on the right. The propor-
tion in his cases was as forty-six to fourteen. An important distinction

between it and the paralysis due to disease localised in the opposite side of

the brain is that in hysterical hemiplegia the side of the face and tongue
always remain entirely unaffected. This was long ago remarked by Dr
Todd, who also pointed out that the patient in attempting to walk " drags
the palsied limb after her, as if it were a piece of inanimate matter, and uses

no art of circumduction, nor effort of any kind to lift it from the ground

;

the foot sweeps the ground as she walks." Dr Reynolds supplements this

by saying that a woman suffering from hysterical hemiplegia cannot help

lifting the great toe, like a healthy person, when she endeavours to put the
foot forwards; and, again, that a paralytic patient looks at her feet, an
hysterical patient at the persons who are watching her. But I think that
his point about the great toe can apply only to cases in which the impair-

ment of power is but slight.

In some cases one limb is alone affected with hysterical paralysis ; or,
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mucli more rarely, only part of a limb. I do not remember to have seen
any one muscle affected singly, "with the exception of the levator palpebrae

;

but hysterical ptosis is not uncommon.
Hysterical paralysis may be'very transitory, lasting only a few weeks or

days, or even not longer than a few hours. Sometimes it afterwards
reappears, either in the same limbs or in others. But there are cases in
which it persists for months or even years. I do not know that it is ever
permanent, except in some of the cases in which rigidity sets in and to

which I shall allude in the next paragraph. It may disappear suddenly,
under the influence of a sudden emotion or shock ; or it may pass off very
gradually. The removal of the patient to a hospital ward—away from
sympathising friends and relations—is often followed by a more or less

rapid recovery. I have seen several cases under Dr Wilks's care in which
this result has been brought about rather by moral influence than by any
special treatment. The patient is told that she is expected to begin to move
the paralysed hmbs ; day by day she is encouraged to do more and more

;

after a time she is taken out of bed, and dressed, and put into a chair

;

and before long she walks as well as ever.

Contractions.—Another and a very curious effect of hysteria is a chronic
spasm or rigidity of one or more of the limbs, associated with a complete loss

of power of voluntary movement. This has recently been studied with much
care by Charcot, who has published in his ' Le9ons ' several capital drawings
illustrative of the distortions which it produces. Some English writers
have siuce adopted into our language the French word contracture for such
eases. The affection very often follows immediately upon a severe hysterical

fit, such as I shall presently describe; and the paralysis and the rigidity

then generally develop themselves simultaneously. But in some cases the
latter does not come on until the former has already lasted for a consider-

able time. In certain cases only one leg or one arm becomes contracted

;

but sometimes both legs are affected, sometimes both the arm and the leg

on one side, sometimes three of the limbs, or even all four. When the
affection assumes a hemiplegic type, and the rigidity follows the loss of

power after some interval, it might be thought that there would be a diffi-

culty in distinguishing it from the "late rigidity" of hemiplegia due to

organic disease of the brain ; but in the hysterical affection the contraction

comes on, not gradually, but suddenly, and as the immediate result of a
fresh hysterical fit. Moreover, the positions assumed by the individual

limbs are peculiar. The arm becomes semiflexed. But, according to

Charcot, the leg always falls into a state of rigid extension, the knee and
ankle being straightened and the toes stretched down to the utmost extent
possible while the sole is tui-ned inwards. Thus the condition of the foot

resembles that which exists in talipes equino-varus. Charcot also mentions
that the adductors of the thighs are forcibly contracted. Jolly, however,
relates a case in which one leg became powerfully flexed, especially at the
jfnee-joint.

The rigidity in these cases is not relaxed in the most profound sleep

;

£ior does it undergo any variations in degree at different times or periods of

the day. The spasm is by no means confined to a single set of muscles, for

one is not able to force the patient's arm (which is semiflexed) into a position

oi complete flexion, any more than to extend it. By making the patient inhale

chloroform, however, if its action is carried far enough, one can temporarily
remove the spasm, the affected parts becoming perfectly supple in all but
very exceptional cases. Anaesthesia of the affected limbs is generally

present. The muscles remain well nourished, and retain their electro-

contractihty at least for a considerable time. But when a limb has been
contracted for some years without intermission, a little general wasting may
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occur, and the reaction of the muscles to galvanism may be somewhat
impaired. The termination of hysterical " contracture " is almost always in

recovery; and in many cases this takes place quite abruptly. One of

Charcot's cases is very instructive. A woman was first attacked, at the age
of thirty-four, with loss of consciousness after a moral shock ; she then fell

into the fire and burnt her face severely. After this she had several

seizures, some of them hysterical in character, others rather epileptiform.

Four years afterwards she had a very severe fit, attended with convulsions

and followed by an apoplectiform stupor with stertorous breathing ; this

was at once followed by left hemiplegia. Eigidity of the left limbs set in

abruptly after an interval. In the following year the right limbs also

became contracted ; and later still the jaws were fixed, so that an oesopha-

geal tube had to be used. Her right arm, however, became free ; and
Chai'cot maintained that recovery was still possible. One evening, six years

from the commencement of the contraction of the left arm and leg, she had
an attack in which she imagined herself to be about to die. She cried out,

became agitated, and with her right arm pushed aside those who held her.

Her strong desire to get to the window for air was resisted; she became
more and more angry ; and first her right leg lost its rigidity, then her left

leg, and finally her left arm. She got up and walked ; and in eight hours
her cure was complete. A slight crackling in the joints was all that
remained of the complaint. Such a case has an obvious bearing upon those
in which cures are attributed to miraculous agencies. They are seldom
related in such a way as to enable one to speak positively as to the exact

form of paralysis which had been present. But Charcot refers to an article

by Littre in which detailed histories are given of certain persons who were
cured at the end of the thirteenth century by pilgrimages to the tomb at St
Denis where the relics of Louis IX .had recently been deposited. Three of

these were young women who had been suddenly attacked with contraction

of one leg, or of the arm and leg on one side, and who also had anaesthesia.

They were cured suddenly, under circumstances certainly very likely to act

upon the imagination. In fact the analogy seems to be complete. In some
cases of hysterical "contracture," however, recovery never takes place.

Charcot mentions several instances which he believed to be hopeless. One
is that of a woman, aged fifty-five, whose legs had been contracted for

sixteen years. Under chloroform her knees could still be relaxed ; but her
feet remained in a condition of equino-varus. This observer has made an
autopsy in one case in which all four limbs had been contracted for ten
years ; and he discovered sclerosis of the lateral columns in nearly the whole
length of the cord. The patient was a hysterical woman, and the rigidity

passed off several times and returned again, before it became permanent.
There seems no reason to doubt that the case originally belonged to the
same class as the rest. Charcot accordingly supposes that sclerosis may
come on secondarily in such cases. The points on which he would lay stress

as indicating the probability of an unfavourable termination to a case of

long-standing contraction of a limb are that particular groups of muscles
should be wasted in an extreme degree and affected with fibrillary tremor,

like what is seen in progressive muscular ati'ophy ; that there should be a
great diminution in the contractility, as tested by faradisation ; and that
the rigidity should remain to very considerable extent when the patient is

under the influence of chloroform. On the other hand, he does not
attach any importance to a little general loss of substance in the affected

limbs, to a slight impairment of the reaction of the muscles for electricity,

nor to the presence of spasmodic movements, which last are not un-
commonly manifested in such cases, as in those of ordinary hemiplegia (see

p. 492).



714 HYSTERICAL GLOBUS AND FLATUS

Globus.—Among tlie most common and characteristic symptoms of

hysteria there is one—the so-called globus hystericus—of which there is a
difficulty in saying whether it is merely a morbid sensation, or depends upon
spasmodic contraction in the oesophagus and pharynx. The former opinion

1ms been maintained by Eulenburg and Eeynolds, the latter by Jolly. To
the patient herself the globus is a sensation, most commonly a feeling as if

there were a ball or lump in the throat, which she cannot swallow or get rid

of in any other way. She may even put her finger into the pharynx, and
make herself sick, although she knows there is not really anything that can
be dislodged ; or she may drink mouthful after mouthful of water to wash
it down. The exact nature of the sensation varies a good deal in different

persons. In some it is likened to that which would be caused by a bean
sticking in the throat ; others feel as if a worm or some other living animal
were creeping about in its interior. With others, again, it is rather a feeling

of constriction about the neck as if the clothes were too tightly fastened.

The relation of such a feeling to the state of emotional excitability which
characterises hysteria is shown by the fact that a precisely similar sensation

is felt by healthy persons when suddenly seized with grief or terror. Indeed,
children before a fit of crying experience a sensation of a lump in the
throat which is probably identical with the more marked form of globus.

In some hysterical women the lump is not merely felt in the throat, but
seems to rise up from the chest, or even from the epigastrium. Rumbling
movements in the bowels are also complained of by many of these patients

and perhaps this is the best argument in favour of the opinion that the
globus is also due to peristaltic contractions in the gullet.

Flatulence.—Another frequent symptom of hj^steria is a rapid distension

of the intestines with gas. The abdomen may suddenly swell up, so that the
patient is obliged to take off her stays and undo all the fastenings round her
waist. Jolly remarks that this form of tympanitis bears no relation to meals.

In several instances he has seen it return each morning regularly and attain

its maximum about midday. The gas may ultimately escape either by the
mouth or from the rectum. Jolly says that it is commonly quite free from
odour ; and this he adds, explains the fact that the distension sometimes
subsides without any apparent escape of wind in either direction. How
such an enormous quantity of gas can be accumulated in the stomach and
bowels is as yet altogether unlmown. In some cases hysterical tympanitis

persists for years together, the abdomen being as tense as a drum. Bam-
berger alludes to a case of this kind, in which the patient passed through
an attack of cholera without alteration in the size of the abdomen, but in

which an abundant flow of saliva, coming on spontaneously, once led to its

temporary subsidence.

The hysterical Jit.—There remains to be described that which (as I have
already remarked) was for a great length of time regarded as the chief

symptom of hysteria, the hysterical attack or fit. But the truth is that in

the actual majority of cases no attacks occur during any part of their course

;

according to Briquet in three cases out of four. Moreover, when they do
occur, they present infinite varieties of symptoms. Sometimes they are of

so trifling a character that it is obviously unnecessary to send for medical

advice. The patient perhaps has an unusually painful globus, and then

begins to cry and sob, or falls into violent laughter. Or she may laugh and
cry alternately, until she is exhausted. Such an attack, for which the vulgar

name is that of " hysterics," may occur singly, or there may be several in

the course of two or three days. A very constant featiire of them—and,

indeed, of all kinds of hysterical fits—is that when they pass off the patient

voids a veiy large quantity of colourless urine, of low specific gravity, and
in fact almost pure water.
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But in many cases a hysterical attack is accompanied by violent move-
ments of the body and limbs, which may be distinctly convulsive in charac-

ter. Perhaps the patient screams out, and then falls into a state of opis-

thotonos, remaining supported for some minutes together only by the back
of her head and by her heels. Or she may throw her limbs in all directions,

beating them on the ground, or striking her own chest with her closed

fists, tearing her hair, kicking those about her, and struggling with all her
might to release herself from restraint. Or, again, she may thrust one arm
high in the air ; or forcibly bend her arm over the chest, and her thighs

across one another ; some of the fingers and toes being at the same time
stretched apart to the furthest possible extent, while others are as strongly

flexed. The respiration is much quickened, and it may be very noisy, but
it is not actually stertorous. Her features undergo the strangest contortions

and grimaces. Her eyes are generally closed. The eyelids quiver, and the
eyes themselves, the pupils of which are of natural size, are often turned
upwards, particularly if an attempt is made to separate the lids by force.

The state of the eyes thus diflfers altogether from that which belongs to an
epileptic fit, for in it they are commonly fixed wide open, and have their

pupils greatly dilated.

There appear to be all degrees of impairment of unconsciousness in

hysterical attacks. At the commencement the patient almost always knows
what is happening, so that she is able to place herself out of the way of
injury. Not rarely she keeps on screaming during the greater part of the
fit, or shouts out "fire," "thieves," or "murdei'," or pours forth a con-

tinuous torrent of the foulest language. Sometimes she has visual halluci-

nations, addressing furious invocations to imaginary persons, or fancying
that she is surrounded by wild beasts or spectres. Sometimes she seems ta
be altogether unconscious, but even then by careful watching one may often

make out that she really notices what is going on, casting occasional furtive

glances from between the half-closed eyelids, or modifying her movements
under the influence of remarks made by the bystanders.

Catalepsy.—In some instances a hysterical attack is attended with very
remarkable symptoms, which have long been regarded as belonging to a
special neurosis named catalepsy (KoraXj^i/zts = a seizure or arrest). Its

characteristic features are that the patient, although she may be deprived of

sensibility and of voluntary motion, remains fixed' in whatever position she
occupied at the commencement of the fit, and yet that her muscles offer no
such resistance to external force as would prevent the limbs from being easily

bent or extended by another person, or the body from being placed in any
posture. The condition of a cataleptic patient may be compared with that of

a lay figure, such as artists use ; if she is sitting up her arms can be put at

the most awkward angles with the trunk, and will remain without falling,,

at least for a time; if she is recumbent her spine may be bent upon
the pelvis so as to form an obtuse angle with the thighs, and will retain

that posture. The name of flexihilitas cerea is sometimes given to this

peculiar state of the muscles ; they have been found by Rosenthal to have
their electric sensibility and contractility either normal or decidedly

increased. It is, however, a mistake to suppose that during the cataleptic

state the muscles are capable of resisting the force of gravity for an indefi-

nite length of time. On the contrary, the limbs, if extended, slowly fall

again to the side. Dr Chambers quotes a case in which an impostor was
detected by the simple plan of attaching a weight to the extended hands.
The patient (as she was supposed to be) supported it without moving, and
this was taken as showing that she was not labouring under a genuine
attack of catalepsy ; ultimately she confessed the fraud. The eyelids of a
cataleptic patient nq.ay either be widely open or shut ; in the latter case, if
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opened, they perhaps veiy slowly close again. The pupils may contract under
the influence of light.

I have gone into these details with regard to the " cataleptic " paroxysm
in this place, because I cannot learn that it ever occurs in a well-marked
form except in persons who either are obviously hysterical or who at least

may be strongly suspected of suffering under this disease. In speaking of

the petit mal of epilepsy I have quoted a case in which it was said to have
assumed a cataleptic character; but in that case the y?ea;i&iZiias cerea. does not
seem to have been observed. I do not know of any instance in which a
fully-developed catalepsy has been shown to have been a modification of

epilepsy in a person of the male sex, or in a woman presenting no hysterical

tendencies. The attacks seem almost always to be traceable, at least in the
first instance, to a fright or to some other powerful emotion. Dr Chambers
mentions the case of a girl, a patient in St Mary's Hospital at Paddington,
who when Covent G-arden Theatre was burnt down was awakened by the
flashing into the ward through the uncurtained windows ; on the following
morning she was attacked with catalepsy. It is noticeable that the most
striking instances of catalepsy which stand recorded are to be found in the
medical works of a former generation, published at a time when the modem
complex conception of hysteria was not dreamt of, and yet the reports of

these cases often contain clear proofs that the patients were in the highest
degree hysterical. The celebrated history related by Dr John Jebb nearly
a century ago is a case in point. The subject of it was a young lady
who suffered from hysterical risings in the throat and flatulence, and who
was highly susceptible to every change in the weather. A very suggestive

feature is that although she was prepared for Dr Jebb's visit when he first

went to see her, she was seized with the disorder as soon as his arrival was
announced. " She was employed in netting, and was passing the needle
through the mesh, in which position she immediately became rigid, exhibit-

ing in a very pleasing form the figure of death-like sleep. . . . The
positions of her fingers, hands, and arms were altered with difficulty, but
they preserved every form of flexure they acquired, nor were the muscles of

the neck exempted from this law, her head maintaining every situation in

which the hand could place it as firmly as her limbs. . . . About half

an hour after, the rigidity and statue-like appearance being yet unaltered,

she sang three plaintive songs in a tone of voice elegantly expressive, and with
affecting modulation." The seizures sometimes lasted as long as five hours.

In other cases similar attacks have been of still longer duration. I

believe that the condition of the muscles has then generally been different

from the flexibilitas cerea of catalepsy proper ; either the limbs oppose con-
siderable resistance to all attempts to change their posture, or they are

completely flaccid, falling into any position whatever under the mere influ-

ence of gravity. Such patients may most fairly be said to be in a state of

trance. Writers describe this condition as sometimes lasting for days and
weeks at a time. The face may then be perfectly pale, the breathing so

feeble as to be impercej)tible except on the closest examination, and even
the heart's pulsations and pulse at the wrist discoverable with great diffi-

culty. These are the cases which have led to the popular belief that death
is sometimes only apparent, and that there may be a danger of persons
being buried alive. I am not aware that any trustworthy case stands
recorded in which this actually occurred, but it cannot be denied that a
patient in such a condition might easily be allowed to die by careless or

ignorant attendants.

Sleep-walking.—In other hysterical persons the attacks assume the form of

sonmambulism orof ecstasy. The former is a condition which maybe compared
to an acted dream. I have already referred to it (at p. 706) when speaking of



SOMNAMBULISM—ECSTASY 717

certain remarkable transformations that epilepsy and the other paroxysmal
neuroses sometimes undergo ; and I believe that when not allied to those
diseases it is a manifestation of hysteria. The somnambulist, without seeming
to wake from a state of sleep, walks all over the house and even out of doors.

She balances herself without difficulty on narrow planks, and manages to

avoid all obstacles in her path. She takes no notice of anyone whom she may
meet, there is much difficulty in rousing her, she remains for a time bewildered,
and she has no recollection of what she has been doing. Marvellous stories

are told of the feats which are accomplished by persons in this strange con-
dition. But one must not forget how untruthful hysterical patients often
are, how prone to take a pleasure in mystifying and deceiving those about
them, and how apt to be encouraged in such a course by the admiration and
wonder which their performances call forth, particularly when they are
sufficiently exaggerated.

Ecstasy.—The state of ecstasy is one in which a person becomes regardless

of all external circumstances and engrossed with some particular emotion
or idea. She may remain motionless, with staring eyes and fixed

expression, or she may repeat a few words with ceaseless monotony, or
dance or spin round and round with extraordinary vigour and per-
sistency. In the " Tarantulism " of the Middle Ages, and in the epidemics
which have more recently affected religious enthusiasts in Scotland and
America, men suffered as well as women. But there seems to be no doubt
that underlying the attacks there was a loss of balance between the different

faculties of the mind, with an exaltation of the emotional susceptibilities

exactly like what we have seen to be essential to hysteria. Certain cases,

in which movements of one particular kind are repeated incessantly for an
extraordinary length of time, have had the special name of " malleation " in-

vented for them. Some years ago Dr Wilks had a girl under his care, who sat

by her bedside and kept thumping at something with her fists all day long.

But the most remarkable instance of this kind on record is probably that

which was related by Mr Kinder Wood (' Med.-Chir. Trans.,' vol. vii). The
patient, a young married woman, who had suffered severely with pain in one
side of the face, began to be troubled with involuntary movements in the
eyelids, which were opened and shut with excessive rapidity. After a time

the hands were beaten rapidly upon the thighs, and the feet upon the ground.
Then she became half raised from her chair and seated down again, these

movements succeeding one another as quickly as they possibly could. Other
modifications of her attacks occurred from time to time, until at last she

took to skipping about the room, regulating her movements by a series of
strokes on the furniture as she passed, or by movements of her lips, as though
beating a tune. Someone thinking he recognised the air as " The Protestant

Boys " began to sing it, and she suddenly turned and danced up to him, and
continued dancing till she was out of breath. Then a drum and fife were
procured, and she immediately danced up as close to the former as possible,,

and went on until she lost the step, or until the measure was changed, or

was made so rapid that she could not keep up with it. It was presently

found that a continued roll of the drum also had the effect of putting an
end to her movements ; and this instrument being used as soon as the

attacks threatened to begin, their occurrence was at length prevented. The-
explanation which the patient gave of them was that " there was always a
tune dwelling on her mind which, at times becoming more pressing, irre-

sistibly compelled her to commence the involuntary motions."

Still more extraordinary movements were performed by a lady who came
under Dr Abercrombie's observation, and who had suffered for two years.

frotn various nervous affections. She, while lying perfectly quiet, would
suddenly with her whole body make a kind of convulsive spring, by which she
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was jerked entirely out of "bed. Or, if sitting or lying on tlie floor, she would
fling herself into bed, or leap, as a fish might, on to a wardrobe fully five

feet high. After a time the muscles of the back and neck become affected

with a wonderful semi-rotatory movement, which sometimes went on without

interruption night and day for several weeks together. If the head or neck

were touched, the motion was increased to a most extraordinary degree of

rapidity. She was cupped in the temples, when the affection suddenly

ceased with a general convulsive start of the whole body. But it returned

again and again, and finally disappeared only when treatment was used to

correct constipation and menstrual disorder from which she suffered. Some
years ago there occurred in Guy's Hospital a case very similar in some
respects. A little girl, aged nine, had been knocked down by a boy five

days before her admission. She was insensible at the time, and seven

hours afterwards she had a fit. Subsequently she had nine other fits.

They began by her making a low sighing or moaning sound, after which
the upper extremity became contracted, the teeth were clenched, and with a

sudden bound she threw herself completely out of bed. When she recovered

consciousness she had no remembrance of what had occurred. On the day
of her admission she had fourteen fits, and at one time she remained insen-

sible for two hours. A day or two later she had two fits during the visit of

the physician, Dr Owen Eees ; in these she clapped her hands, and her face

went through a most extraordinary series of contortions. In one attack she

struck a part of her head to which a blister had been applied, whereupon
she at once became conscious. After she had been in the ward six days one

of the fits was commencing, when the nurse told her that she must be tied

down ; she immediately began to cry and recovered, saying that she would
have no more fits. From that time she remained well.

The final manifestation of the disease in Dr Abercrombie's patient—when
the head revolved from side to side—has been dignified by certain systematic

"writers with a special name, that of " rotation." Several instances of it are

related by Sir Thomas Watson as having been recorded by different ob-

servers. The most striking of them is one (' Med.-Chir. Trans.,' vol. v) which
occurred in Scotland in 1813. A girl, aged ten, who had before exhibited

other nervous symptoms, was seized with a propensity to turn round on her

feet like a top, with great velocity, always in one direction. This continued

a month and then passed off. Afterwards she began to roll over and over

on her bed, moving rapidly from one end to the other, for six or seven hours

every day. Having been taken into a garden, she quickly rolled along the

whole length of a walk, and even when she was laid in the shallow part of

a river, she began to turn round as usual, although she seemed to be on the

point of being drowned. She made little or no use of her arms in perform-

ing the rotations, of which there were about sixty in a minute. At the end
of another month or six weeks she began an entirely new set of movements.
Lying on her bapk she could by drawing her head and her heels nearly

together, bend herself like a bow, then she would relax her muscles, and
fall with considerable force on her seat. This she repeated ten or

twelve times a minute for several hours daily. After a fresh interval, she

became possessed with a propensity to stand on her head ; and as soon as

her feet were elevated perpendicularly in the air, to let herself fall again,

her knees striking the bed first. This movement also she continued for

fifteen hours a day, at the rate of twelve or fifteen times a minute. The
native treatment of blistering, purging, and leeching was employed without
result ; but having been taken to Glasgow from her home in the country
in an open gig, and brought back after three days, she was seizred with diar-

rhoea, and she soon afterwards recovered entirely.

Other varieties.—In other cases, again, maniacal excitement with halluci-
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nations and delusions complicates the liysterical attack, or even constitutes

its main feature. Such symptoms may be transitory, the patient becoming
perfectly rational as soon as the fit passes off, but in many instances they last

for a considerable time, and then it may be very difficult, and even impossible,

to distinguish the case from one of insanity. Dr Blandford remarks that

the points specially indicative of insanity are that the patient should betray

strong amatory feelings, that she should pretend to be unable to speak, and
that, while seeming to be violently delirious, she should nevertheless be
thoroughly alive to all that is going on, and display an exei'cise of volition

in what she does. But I believe that many very doubtful cases find their

way into lunatic asylums, and the truth seems to be that no actual boundary
line between hysteria and insanity exists, the one disease being very prone
to pass into the other. Dr Savage, in the twenty-first volume of the ' Guy's
Hospital Reports,' says that a large number of the female insane patients

admitted into Bethlem Hospital have suffered from severe hysteria at

former periods in their lives, and that many cases, at first regarded as

examples of hysterical insanity, end in death or dementia. Some observers

have made it a sort of test for hysteria that the mental faculties should be
found unenfeebled when recovery takes place, even after a considerable

length of time. And thus many doubtful cases have been at last set down
as hysterical because of the suddenness and completeness with which the
patients have regained their senses. Dr Savage speaks of one woman who
imagined that she had the itch, and who refused to shake hands with any-
one ; she woke one morning quite free from delusion and full of wonder at

her fancy ; and he alludes to other patients who have gone to bed believing

themselves eternally lost and have awakened full of hope and faith.

Hitherto I have made no allusion to the occurrence, in an hysterical

attack, of rhythmical clonic spasms at all resembling those which are seen

in an ordinary epileptic fit. But the truth is that spasms of this kind are

not infrequently present, the other phenomena of the seizure being such as

to leave no doubt as to its nature, the patient, for example, keeping the

eyelids forcibly closed and turning the eyes upwards. In ] 876 a girl was
xmder my care in Guy's Hospital whose main symptom was a rhythmical
clonic spasm recurring at intervals of a few seconds in the neck, shoulders,

and arms, and who had transitory fits in which she seemed to lose conscious-

ness, while these jerking motions became much intensified and succeeded
one another with greatly increased frequency. One feature in that case

was the perfectly bilateral character of the spasms, and this accords with
the statements of writers to the effect that in hysteria the convulsive move-
ments are rarely limited to one side, or even greatly more severe on one side

than on the other, whereas in epilepsy each of these conditions is well known
to be of frequent occurrence.

Epileptiform hysteria.—In some cases of hysteria, however, fits occur which
in all respects resemble those of epilepsy. The loss of consciousness is com-
plete ; the eyes are widely open and the pupils dilated ; a bloody foam escapes

from between the lips, and the tongue is bitten ; the movements are clonic

rhythmical spasms of the simplest kind, and repeated again and again with
but little variation. Perhaps this should not surprise us, for there are few
diseases of the higher nervous centres (whether functional or organic)

which may not be accompanied by similar attacks, of the most typically

epileptiform character. But writers on hysteria, having probably in view
the necessity of laying down a line of distinction between such fits and the
ordinary hysterical seizures, have created for the cases in question the
special designation of " hystero-epilepsy "

; and there have been many dis-

cussions as to whether they are transitional links between the two neuroses,

or instances of the co-existen<?e of both of these in the same individual. But,
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as I have remarked at p. 679, tJbe disease epilepsy is characterised not merely
by peculiarities in the fits theiaselves, but by the fact that they recur agaiu

and again, without any cause unless it be an inherited tendency to nervous

disorder. If it is theoretically inaccurate to regard as epileptic the fits to

which some patients are hable for months or years as the result of the irri-

tation of a carious tooth, it must be equally incorrect to give such a name
to the fits which occur in a woman only while she is under the influence of

hysteria. And Charcot has recently pointed out that the so-called hystero-

epilepsy differs altogether from true epilepsy in some important particulars.

However closely the attacks may follow one another, they do not, as in the
status epilepticus, entail danger to life with the development of a high
bodily temperature. He relates the case of a woman who for more than two
months laboured under a constant repetition of epileptiform fits. Once they
succeeded one another without a break from 9 am. to 8 p.m.; and then
again from 9 p.m. onwards for an equal space of time. He estimates that
she had from 150 to 200 attacks on that one day alone. As he remarks, a
patient suffering under epilepsy would soon have succumbed. But as to

the issue of his case there was at no time the least anxiety. The woman
never passed uidne nor faeces involuntarily ; and got out to relieve herself

in the brief intervals that occurred between the attacks. Her temperature
rose occasionally for a short time to 101"3°; but the mean was 98-6°. As
further distinctions between hystero-epilepsy and epilepsy Charcot alleges

that the former never assumes the type of the j^eh'i mcd ; and lastly that,

however perfectly epileptiform a fit may be, it can always be arrested by
compression of the ovary, in a way that I shall presently describe.

Fatal event.—The rule that hysterical fits are devoid of danger to the
patient's life is not altogether without exceptions. Wunderlich met
with a case in which a servant girl, aged nineteen, who had for eight

weeks been labouring under a succession of epileptiform fits unattended with
pyrexia, fell suddenly into a state of collapse, and died in two days with a
temperature of 109'4°. Other cases have been recorded by Meyer in which
excitement of a nympho-maniacal character, followed by cramps and spasms
in various muscles, led to collapse and death after an illness of some weeks.

Again, the more chronic forms of hysteria sometimes prove fatal by
marasmus. Dr Wilks has related in the ' G-uy's Hospital Reports ' for 1866
the case of a young lady who lost her sister rather suddenly by heart dis-

ease, whereupon she began to experience palpitation and sickness and pain
over the heart, would take no food, declared that she had her sister's com-
plaint and should soon follow her to the grave, and did actually die in a
sort of hysterical convulsion exactly five weeks afterwards. He also gives

the case of another girl who would eat nothing, but merely nibbled a biscuit

and drank wine by drops. The bowels ceased to act, but masses of scybala

were from time to time removed from the rectum. She became thin, and
Dr Wilks at length renounced the opinion that the complaint was merely
hysterical, and thought that there must be some partial obstruction in the

small intestine. But when, at the end of more than two years, she died

rather suddenly, he could find nothing to account for her illness. Her
body was then fatter than when he first saw her, and she had in fact taken
rather more food towards the last.

A somewhat similar complaint has been described by Sir William Gul]
(' Clin. Soc. Trans.,' vol. vii) under the name of a/iorexia nervosa vel hysterica.

It is attended with extreme wasting, and is commonly supposed to be the result

of some latent tubercular atFection. But Sir William Gfull remarks that the
emaciation is actually too great for this opinion to be correct, for persons
with organic disease do not usually become so thin until they are no longer
able to get about, whereas it is rather characteristic of the hysterical anorexia
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that those affected with it display an excessive restlessness and "bodily

activity. In this complaint the pulse and the respiration are slow, and the

temperature is generally below the normal. Sir William Gull's patients were

chiefly young women between the ages of sixteen and twenty-three. It does

not appear that any of them showed definite indications of hysteria. Some
•of his cases terminated fatally,* but in others a complete recovery took place,

the main points in the successful management of them being the avoidance

of fatigue, the administration of nourishing food at very frequent intervals,

and the use of warm clothing.

Etiology.—In passing on to consider the causes of hysteria, we find our-

selves face to face with a question which even now can hardly be said to be

settled, although it has been discussed for centuries—I refer to the question

as to the part played by affections of the generative organs in the aetiology

of the disease. As I have already remarked, its very name involves etymo-
logically the doctrine that it is the result of uterine disorder, and the ancient

GTreek writers—including even Plato and Aristotle—actually supposed that

the womb left its place in the pelvis and wandered about the body, setting up
disturbances in different parts. From their time to the present there have
never been wanting theories which, according to the different standpoints

afforded by the science of the age, have referred hysteria to a similar cause.

The physicians who have held such views in extreme forms have, indeed,

been generally professed gynsecologists rather than men acquainted with the

pathology of nervous diseases. But Romberg, the great German authority

>on these diseases of forty years ago, defined hysteria as the reflex neurosis

proceeding from sexual irritation.

By different writers different disorders of the female sexual apparatus

'have been made the starting-point of hysteria. Some have endeavoured to

trace it to unsatisfied desire, citing in support of their views the frequency

of its occurrence in young widows and in the wives of impotent husbands,

others have referred it to masturbation or to excessive venereal indulgence,

and others again to the common menstrual disorders. Addison published

a clinical lecture in 1830 to show that its phenomena depended upon
" uterine irritation." By Dr Henry Bennett ulceration and induration of

the cervix uteri were represented to be morbid conditions of great potency

in causing such effects. More recently Dr Graily Hewitt has assigned the

principal place to flexions of the womb.
Charcot has laid great stress on the frequency with which hyper-

sesthesia of the ovary is present. When lecturing on this subject at the

Salpetriere he showed to his class five women (almost all the hysterical

patients who were then in the hospital) each of whom had pain in, or

tenderness on pressure over, one or both of the ovaries. According to

him the pain is sometimes very acute, and widely diffused over the abdo-
minal surface, with special hypersesthesia of the skin over an area two or

three inches in diameter, corresponding with adjoining parts of one iliac and
of the hypogastric regions. But in other cases no spontaneous pain mani-
fests itself, indeed, the skin is anaesthetic, and the muscles can be pinched
up without the patient being hurt, but on making deep pressure towards
the brim of the pelvis one can feel the ovary as an egg-shaped body, which
slips beneath the fingers. Further pressure upon it gives rise, not exactly

to pain, but to a peculiar sensation which she at once recognises, having
felt it many times before as the starting-point of hysterical attacks ; and
this, passing up to the epigastrium, is followed by pain in that neighbour-

* [I once saw a case of this form of hysteria with Dr Dabbs, of Newport. Extreme
emaciation preceded death. At the autopsy there was confirmation of suspected vaginal
irritation, but the organs were like those of starvation. The cord was normal to the eye,

and histological examination revealed no lesion.

—

Ed,]
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hood, and sometimes by nausea and vomiting. Next, if tlie pressure on
the ovary he continued, the patient experiences palpitation of the heart

with extreme rapidity of the pulse, a sensation of globus in the neck, a
hissing noise in the ear of the same side, a feeling as if blows were being

struck with a hammer on the temporal region, an impairment of vision,^

especially in the corresponding eye, and even a perturbation of conscious-

ness, leading to a regular hysterical fit. Charcot also says that when there

is hemiansesthesia, or paralysis, or contraction of the limbs on one side of

the body, it is always the ovary on the same side which is hypersesthetic
;

and that, if such symptoms are bilateral, both ovaries are affected. Lastly,

he has found that when a patient is seized with a hysterical attack, even if

it is epileptiform, it may be cut short by energetic compression of the
ovary continued for three or four minutes ; sometimes when this is tbe case

the patient says that the pressure hurts her, sometimes that it does her
good.

The writers whose opinions I have been quoting do not all suppose the

sexual organs to be the starting-point of hysteria. For example, Charcot,

although he speaks of ovarian hypersesthesia as " playing a predominant
part" in the clinical history, nowhere speaks of it as the cause of the disease.

There are, in fact, proofs that Romberg's definition, already quoted, is in-

accurate. Thus hysteria is occasionally met with in males ; according to'

Briquet in as many as 5 per cent, of all cases, and Dr Reynolds says that
in them its development seldom bears any relation to the generative func-
tions ; he has sometimes observed it in boys at puberty, but the most
marked cases which he has seen have been in men from thirty-five to fifty

or upwards, who have been mentally overworked or greatly reduced in

physical power. So, also, in women, although probably more than one haK
of those who become affected with it show the earliest indications of it

between the twelfth and the twentieth years, about the time when menstrua-
tion was first being established, there are yet a considerable number of

girls who manifest hysterical symptoms at a much earlier period of life.

No fewer than one in five of Briquet's cases occurred in girls under the age
of puberty.

It is, indeed, one of the most important facts in the aetiology of hysteria

that, even among children, it is far more common in girls than in boys,.

We have seen (at p. 639) that this is the case with chorea likewise, and in

both diseases the preponderance of cases in females is probably due to the

same cause, namely, their innate emotional susceptibility and their want of

power to resist external influences. It has been correctly remarked that

hysteria seldom, if ever, shows itself in such women as would be called
" masculine," whereas the men and boys who are attacked by it are those
who would be said to be of a " feminine " disposition. One influence which
does much to favour the development of the disease is the want of a proper
education. If the girl is fanciful and capricious her parents yield to

every whim. If she is morbidly self-conscious, she is allowed to indulge

her vanity, and to nurse the belief that she is gifted and misunderstood.
If she is studiously disposed, she is left to pore over books, and never gets

proper exercise in the open air. If she craves for precocious excitement

she is taken to balls and parties when still young, she is permitted to sit up
late at night, to spend the morning hours in a soft bed, to live on a rich and
stimulating diet, and to feed her imagination with romances. The influence

of example may also induce a liability to hysteria ; the daughter of a hyste-

rical mother is very likely to acquire the disease in her turn; so potent

does this cause appear to be, that according to the best authors there is at

present no need to suppose that hysteria is ever transmitted by descent.

.

In comparison with the emotional excitability in a girl, her intellectual
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capacity has but little influence in rendering her susceptible of hysteria.

As regards bodily constitution, some hysterical women are robust, with
fresh-coloured cheeks and a vigorous circulation, but by far the larger

number are weakly and delicate.

The real relations between hysteria and affections of the generative
organs are, I think, best elucidated by the aid of the analogy afforded by
some of the paroxysmal neuroses. We have seen that in many persons the
attacks of migraine are constantly excited by disorders of the visual appa-
ratus, but that in others this is not the case. We have found that vertigo
is in some individuals brought on by diseases of the ear, and in some by
diseases of the digestive organs, but that in others it is traceable to
neither of them. So it seems to me clear that the neurosis, hysteria, cannot
essentially depend upon any one set of external exciting causes. In some
cases it perhaps develops itself spontaneously. Very often ansemia or chlo-
rosis appears to play the most important part in its causation, and it has
sometimes been observed as the direct result of the deprivation of food. In
other instances—probably in the immense majority—its manifestations are
directly called forth by impressions which reach the nervous centres from
without. But these are by no means always derived from the generative
organs. Emotional and psychical influences—a sudden alarm, the shock
caused by the death of a relative, or the unexpected loss of property—may
bring on hysteria in any of its forms in a person who had before seemed
perfectly healthy. A similar result may follow a gunshot wound (as has
been pointed out by Mitchell), or it may be brought about by a railway
collision, even by one of so slight a character that no bodily injury can be
detected. In some cases a spirit of imitation suffices for its production

;

the disease has been known to spread like an epidemic from one woman to

another among the inmates of a hospital or a workshop. In other instances,

as was pointed out by the late Dr Anstie, indulgence in alcohol seems to be
the main exciting cause of hysterical complaints.

Again, it often happens that several of the conditions which may bring
forth manifestations of hysteria are present together in the same individual.

A person who is attacked after a sudden fright may before have had her
health depressed by misery and exhaustion of mind and body, or may have
been labouring under religious excitement, jealousy, wounded self-love, or
remorse. The liability to hysterical symptoms of all kinds is always increased

at the periods of menstruation, and there is reason to believe that it is also

augmented in many women at the climacteric age, although this does not
appear from the statistical data which certain observers have collected.

But no doubt there are many cases in which disorder of the generative
organs is really the main cause of the development of this neurosis, and
I am quite disposed to accept Addison's teaching to the effect that such
disorder should be carefully searched for whenever it can possibly be sup-
posed to exist. It is fortunate that we are able to investigate the state of

the ovaries by pressure above the brim of the pelvis without offence to a
patient's delicacy, but writers are by no means agreed as to the actual facts

in regard to the frequency of morbid conditions of the sexual apparatus in

hysterical women. I find Jolly already disputing the accuracy of Charcot's

recent statements as to the proportion of cases in which hypersesthesia of

the ovary is present. He quotes Scanzoni and Amann as having found
among their hysterical patients as many as 19 or 20 per cent, in whom the
generative organs were perfectly healthy, and, as he remarks, the fact that
these observers were professed gynaecologists renders it certain that their

figures in regard to this point are too low. Speaking from his own impres-
sions he is disposed to state the proportion at more than 60 per cent.

(Ziemssen's * Handbuch,' xii, 2, p. 461).
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Diagnosis.—That this is often difficult must be sufficiently apparent,

not only from what has been said in the present chapter, but from the

repeated references to it that I have had to make when speaking of organic

diseases of the nervous system. What I would in this place insist on is

the importance of careful inquiry and search in all doubtful cases for the

different positive indications of hysteria which have been described at

p. 714, Anaesthesia limited to small portions of the cutaneous surface is

probably present in many caseis in which the patient is not aware of it, and
its discovery may go far towards clearing up a doubtful case.

At the same time one must bear in mind that a woman may be hysterical

and yet be affected with organic disease, whether of the brain or of any
other part of the body. This remark is true even of cases in which all the

symptoms of the former complaint are present in the most marked form,

but its applicability is increased indefinitely if we extend the domain of

hysteria as widely as some writers have done. Sydenham went so far as to

say that the majority of women were hysterical, and since the psychical

characteristics of this neurosis are after all only an exaggeration of those

which belong to the whole female sex, it is obvious that no absolute

boundary line can be drawn. Some even describe a minor degree of exalta-

tion of susceptibility under the name of the " nervous temperament."
Again, it is important to note that there is no kind of proportion in the

degree to which the different symptoms of hysteria are developed in the

same patient. A woman who has hemiansesthesia, or paralysis, or some
local pain may present scarcely any indications of emotional susceptibility,

may be quite free from uncomfortable sensations in her throat, and may
never have had the slightest approach to a hysterical attack. Yet the

whole course of the case may show conclusively that the complaint is of

this nature. Indeed, when one has to deal with the more marked affec-

tions, such as paralysis or contraction of a limb, of which the characters

can be well defined, I think that one may be justified in making a diagnosis

of hysteria, even in the absence of all corroborative evidence.

So, again, I believe that one may safely attribute to the same cause all

cases of hemiansesthesia if unaccompanied by motor paralysis. And even

when the loss of sensation is limited to a single limb, it would probably very

rarely happen that one would be wrong in coming to the same conclusion. I

have, however, often heard Sir William Gull speak of a case in which he

at first made a mistake, and which he has recorded in full detail in the

'Gruy's Hospital Reports,' Ser. iii, v. 4. A nurse in the hospital, aged

thirty-eight, complained of numbness in the left arm. Below the elbow

sensation was completely wanting ; but when the skin of different parts

above that joint was carefully tested with the point of a needle there were

all kinds of contradictions in her statements. She would one minute say

that she could feel the needle at a certain spot and the next minute that

she could not feel it. Such observations led to the conclusion that the case

was one either of feigning or of hysteria. But after the anaesthesia had
existed for two years, the limb became gradually paralysed. Two years

later she died from the effects of an accident, and it was then found that

the spinal membranes were thickened, especially in the cervical region, and
that the posterior columns of the cord and the grey matter had undergone

degeneration.

Treatment.—We must in the first place consider what degree of success

may fairly be aimed at in dealing with hysteria. We can hardly expect to

modify to any great extent the peculiar morbid constitution which con-

stitutes its essential feature, although moral influences may strengthen

the power of self-control. A complete cure of the hysterical tendency

is seldom to be looked for, at least until the patient reaches the climacteric
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period. The earlier the age at which the disease began to manifest

itself the more unfavourable the prognosis in this respect is said to be.

It is very important that a child who displays emotional excitability which
seems likely to develop into hysteria should be placed under the most
favourable hygienic influences possible. Exercise in the open air, a plain

nourishing diet, limitation of the hours of study, early rising, sea bathing,

the use of the shower bath, at once suggest themselves as likely to aid in

keeping the disease at bay.
When a hysterical patient is anaemic or chlorotic, she should of course

be made to take one of the preparations of iron for a considerable time. If

there be any uterine disorder it is generally advisable that the patient

should employ some astringent injection for the vagina, such as the com-
pound alum lotion which Addison recommended so highly, and which
contains a drachm of sulphate of zinc and a drachm of alum in half a pint

of water.

In dealing with special symptoms, again, one must never overlook the

importance of moral treatment. I have already mentioned how successfully

this may sometimes be employed in the management of paraplegia—an
affection which, more than almost any other manifestation of hysteria, is

apt to persist for months and even years if left to itself. So, also, one can
sometimes cure hysterical aphonia by urging the patient to speak and con-

fidently assuring her that she is able. For this affection electricity, too,

is very useful. Dv Reynolds recommends that sparks should be taken from
the larynx ; or that a shock should be administered from a Leyden jar ; or

that an interrupted current should be passed through the throat. In long-

standing cases Dr Mackenzie's instrument may be employed, by which
galvanism is applied directly to the vocal cords. Each of these methods
often leads to the instantaneous restoration of the voice. Dr Reynolds
speaks of a strip of empl. lyttse applied round the throat as having occa-

sionally been successful when electricity had entirely failed.

Paralysis of the limbs may be treated with advantage by faradisation,

and passive movements and frictions should also be diligently employed.
But Dr Reynolds says that he has found no remedy so effectual as the

application of a narrow piece of blistering plaister completely round the

affected parts.

Hysterical ansesthesia is said to be sometimes benefited by the applica-

tion of a rather powerful faradie current by means of a dry metallic brush.

Stimulating liniments may also be rubbed into the affected parts.

For rigid contraction of the limbs it is said that the application of the con-

tinuous galvanic current is sometimes useful. But I have seen more benefit

result from straightening the affected joints under chloroform, and placing

the limb upon a splint, than from any other plan of treatment. Sir Thomas
Watson speaks of cases in which a stream of cold water directed upon the

contracted part and continued in spite of the patient's complaints of pain,

led at once to the relaxation of the spasm. He also mentions an instance in

which Sir Charles Clarke cured by the same method a girl who had hysterical

trismus and could neither speak nor eat. He began to pour pitchers of

water upon her face, but before he had emptied the second pitcher she

began to scream and complain, with her mouth widely enough open.

When hysteria manifests itself by producing a chronic and long-stand-

ing contraction of a limb, the administration of medicines seems to be alto-

gether useless. But for most of the other effects of the disease, I cannot

but believe that di'ugs are often very useful. Most writers speak of

assafoetida and valerian as owing their virtues chiefly to their disgusting

taste. But many hysterical women actually relish assafoetida. Moreover,
pills containing valerianate of zinc ought on such a theory to be almost inert,
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whereas I have several times seen them (in doses of gr, j—ij) most effectual

in removing aphonia, hemiansesthesia, and hysterical hemiplegia. In 1874

a woman was under my care in the clinical ward of Guy's Hospital who
had paralysis of her left arm and leg, the latter being rigidly extended

:

she took large doses of assafoetida for some days without benefit, but

was afterwards quickly cured by the valerianate of zinc, so that she walked

out of the hospital within five days from the time when she first began

to take it. In other cases I have obtained equally good results from
assafoetida, five grains of which were ordered to be taken every three or four

hours. Musk and castoreum are also said to be useful, but I have not had
occasion to use them. Dr Reynolds has found bromide of potassium
altogether ineffectual in any form of hysteria. Both he and Jolly recom-

mend that opium or morphia should be given for the relief of pain and to

procux'e sleep ; and they rightly observe that for the former purpose the

subcutaneous injection of the alkaloid is especially effective. But one must
always keep before one's mind the evil results which may follow from the

establishment of a morphia habit, and to which I have already referred

when speaking of the treatment of neuralgia. The continued use of chloral

as a hypnotic is to be objected to on precisely similar grounds. And
perhaps more harm is done by alcohol than by either of them, I entirely

agree with Dr Anstie in the strong protest which he uttered against the

practice of advising a hysterical woman to take a glass of wine or a tea-

spoonful of brandy, or even a dose of sal volatile to keep up her spirits

whenever they are depressed, or to enable her to bear a frequently recurring

pain. One should never sanction the employment of alcohol in any form
by such patients, excepting in very moderate quantities and at meal-times.

When one is called to a patient who is actually in a hysterical attack,

there are several methods by which one may often succeed in cutting it

short. One plan, suggested by Dr Hare, is to keep the patient from breath-

ing for a certain time by forcibly closing her nose and mouth. The vigorous

inspiration which she makes, as soon as she is allowed to do so, is said to be
often followed by a relaxation of all spasm and a subsidence of the fit.

Dr Reynolds says that he has fotmd this mode of treatment notably useful

when an attack is sufficiently prolonged to make it worth while to interfere

with the natural course of events. Another method, to the value of which
I can myself testify, consists in drawing the patient's head and shoulders over

the edge of the bed and pouring cold water upon them freely from a large jug.

Sometimes one has merely to make preparations for carrying out this pro-

cedure, by giving the necessary orders to the patient's friends in her hear-

ing, in order to bring the fit to an end. One must always keep in remem-
brance the fact that, excepting in seizures of a strictly epileptiform character,

the patient is perfectly alive to all that is going on, although she may seem
to be unconscious. A calm and quiet demeanour, the avoidance of all

expressions of sympathy or of uneasiness about the issue of the attack, may
do much to shorten its duration ; if one is flurried or alarmed she is sure

to notice it.

I have already mentioned Charcot's observation that compression of

one ovary will sometimes arrest a hysterical fit, even although it may be of

au epileptiform kind; he speaks of one patient who learnt to apply the
pressure herself. Another procedure, which I have often seen adopted by
the late Mr Stocker, consists in pressing upon the arteries and other structures
on each side of the neck, in the same way as has already been described
under the treatment of epilepsy (p. 696).



HYPOCHONDEIASIS

Distinctions from hysteria—The supposition of imaginary diseases, commonly
abdominal—Distinction from m,elancholia—May mask real disease-^

Treatment—Prognosis.

From hysteria we pass to hypocliondriasis by what seems a natural

transition, for these two neuroses are commonly regarded as closely allied

to one another, and do in fact resemble one another in one prominent sym-
ptom—namely, their tendency to simulate organic diseases of various parts

of the body. Indeed, some writers have gone so far as to declare that hypo-
chondriasis, which chiefly occurs in men, is in the male sex the representa-

tive of hysteria in the female ; and the uncertainty which still exists as to

the relative frequency of hysteria in men and boys arises mainly from the

fact that cases which would be at once set down as hysterical, if they

occurred in women, are often wrongly attributed to hypochondriasis because

the patients are of the other sex. In reality, however, there is an essential

difference between the two diseases. We have seen that the mental state

in hysteria is characterised by an exaltation of the emotional faculties, and
an increased susceptibility to outward impressions, the will being unable to

control the feelings. But in hypochondriasis the morbid sensations which
the patient experiences are not dependent upon any external cause ; they

are almost entirely created by his mind itself. And thus Eomberg was not

without justification when he designated it the very antithesis of hysteria.

Moreover, hypochondriasis is unattended with any of those nervous

vagaries—convulsive attacks, paralytic affections, hypersesthesise, ansesthesise

—which are so characteristic of hysteria. Its predominant symptom is

always of one kind ; the patient believes, without cause, that he is the sub-

ject of serious bodily disease. It is true that the full development of the

complaint is said to be in most cases preceded by a period in which there is

merely a general perversion of his feelings. He becomes gloomy, reserved, and
wrapped up in himself; or his mental state alternates between a moody
silence and high spirits with great loquacity. Presently, however, he
becomes conscious of a pain which seems to have its seat in some parti-

cular region of his body. Upon this he at once concentrates all his atten-

tion, and he is now a " hypochondriac."

The part to which the morbid sensations of hypochondriacal patients are

most commonly referred is, as might be inferred from the name, the upper
part of the abdomen. The disease is one which has retained the same
appellation since the days of Hippocrates and Galen. But they conceived

the actual seat of the disease to lie in the viscera which are situated

immediately below the diaphragm. And a similar hypothesis was intended

to be conveyed by the equivalent English expression, "the spleen."

Indeed it is the fact that the digestive organs are generally more or less

disordered. Dyspepsia is often present ; the bowels are constipated ; large

quantities of gas are apt to accumulate in the alimentary canal, giving



728 HYPOCHONDRIASIS—SYMPTOMS NOT INSANITY

rise to flatulent belchings and noisy rumblings in the abdomen. And, m
all probability, the starting-point of the morbid hypochondriacal feeling is

really an impression proceeding from the viscera. In describing the sym-
ptoms of disease of the stomach and of the liver, I shall lay stress on
the depression of spirits and irritability of temper which so often accom-
pany them. But what is peculiar to the complaint with which we are now
concerned is the marked exaggeration of every local pain. Moreover, the
region to which the pain is referred seldom, if ever, remains the same
during the whole progress of the case. After having dwelt for a length of

time upon a gnawing or burning pain at the epigastrium, which he felt sure
must indicate cancer of the stomach or liver, he all at once loses this, and
perhaps begins to suffer from symptoms which, if due to organic disease,

would point to the throat as its seat. Or he is attacked with dyspnoea
and palpitation of the heart, and feels convinced that he is labouring under
serious cardiac mischief; or a slight cold leads to a cough, and he begins to

collect the sputa, is certain that he is phthisical, and consults all those
physicians who have the greatest reputation for pulmonary affections ; or

he finds himself giddy, and experiences a sensation of weight and pressure in

the head ; and forthwith he thinks of nothing but of the apoplectic fit which
he believes to be impending over him. But perhaps the most miserable of

all hypochondriacs are those who refer theii' sufferings to the genital

organs. To this class belong by far the larger number of those who consult
one for spermatorrhoea, or for impotence. They complain that they have
dragging or stinging pains in their testes, that these organs always hang
too low, that their urine is turbid and must contain semen, that they have
emissions at night, during defsecation, and at other times. One sees at

once that their whole attention and thoughts are concentrated upon
the sexual function; and, to make matters worse, they are sure to
have studied with avidity a number of books and pamphlets, written
for the very purpose of stimulating their apprehensions, and of inducing
them to seek relief at the hands of quacks and charlatans.

If further evidence were required to prove that the disease is a neurosis,

it would be afforded by the close relation which can be traced between it

and other nervous affections. This was especially insisted on by Anstie,,

who maintained that the hj'pochondriac almost invariably belongs to

a family of which other members have been of unsound mind. As t<i>-

whether the disease tends to pass into insanity in the same individual,-

different writers have expressed somewhat different opinions. Melancholia
IS the form which bears the closest superficial resemblance to it ; but Eom-
berg points out that this is characterised by a tendency to self-negation,,

whereas in hypochondriasis the whole attention is concentrated upon
personal feelings and sensations. And he goes on to point out that the

difference is expressed in all the patient's relations with other persons. An.
individual affected with melancholia treats his medical attendant as an
enemy or as an ignorant pretender, and constantly tries to avoid him ; but
the hypochondriac looks up to him as his guardian and saviour. He is con-
stantly on the search for new plans of treatment, and expects that each fresh

one will succeed in relieving him of his complaints. As Eomberg puts it,.

" the more physicians, the better he is satisfied ; he likes to change them
as often as he would change a poultice." Yet, in spite of all, he is not
ujihopeful, and is never weary of life. A tendency to commit suicide is no.

part of hypochondriasis ; and any doubtful case in which such an attempt
is made may be safely set down as one of actual insanity. ' And probably
the same may be said of every case in which the patient has distinct

delusions, as (for example) that he is made of glass, or that the devil is.

playing a barrel organ in his belly, or that the bowels are about to escape-
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through the abdominal parietes,or that he has swallowed spiders, and that they

are multiplying within his body. Grriesinger, though so great an autliority,

seems to have entirely mistaken the boundary line between hypochondriasis

and melancholia ; the cases which he relates as examples of the former are

almost all of them really instances of the latter disease. This perhaps

explains the circumstance that he found hypochondriasis " extraordinarily

frequent in young people," and occurring sometimes in the years of child-

hood ; whereas Anstie was, I believe, expressing the general opinion when
he said that it is scarcely ever seen in those who have not reached the

age of puberty, and that the majority of those affected with it are middle-

aged men. However, lie also remarks that it very rarely makes its first

appearance in anyone who is more than fifty years old at the time.

A point which must always be kept in mind is that a person labouring

under well-marked hypochondriasis may also have organic disease; of the

stomach, for example ; or of the liver ; or an aneurysm of the aorta. Many
a patient has had his complaints made light of, until the signs of one or

other of these diseases have become too manifest to be overlooked, or until

he has died suddenly, from rupture of a large vessel, or from angina

pectoris. Anstie further remarked that in certain cases the possibility

of malarial poisoning or of chronic alcoholism must be thought of, before

one sets down a patient's symptoms as the result of mere hypochondriasis.

The treatment of this disease is commonly difficult and unsatisfactory.

An essential point is that one should not attempt to make light of the

patient's sufferings, but should show oneself to be really interested in and

anxious to relieve them. Exercise, short of severe fatigue, should be taken

daily, and mental occupation and amusement should be cultivated with the

greatest care. Sea-bathing, the cold water cure, the warm baths of

Gastein, may each be prescribed with advantage ; but it is difl&cult to say

how much of the benefit is due to change of air and scene, and alteration ia

the habits of life. Any disorder of the digestive organs must of course-

be carefully investigated and corrected. Anstie spoke highly of cod-liver

oil ; but he added that many patients cannot take it for a sufficient length

of time. Valerian is said to be sometimes useful; but neither quinine^

strychnia, nor phosphorus is generally of much service, nor even iron

unless there be marked ansemia. Anstie laid stress on the importance

of not prescribing alcohol for hypochondriacal patients, even in the form of

medicinal tinctures, lest by doing so one should encourage habits of over-

indulgence in drink.

In weighing beforehand the probable success of treatment in a case of

hypochondriasis, one has to take into consideration not so much the apparent

severity of the symptoms, as the length of time they have lasted and the

circumstances under which they began. The younger the patient the-

better the prospect of cure
;
particularly if the family history is good, so far-

as regards the occurrence of insanity or other nervous diseases in his near-

relations.



.PSYCHOSES
OB

FUNCTIONAL DISOEDERS AFFECTING THE MIND

Insanity mostly a functional disorder—Classification of itsforms—Prodromata.
Acute Delirious Mania.— Origin—Symptoms—Prognosis—Treatment.

Acute Mania.—Delirium absent—Course—Treatment—Prognosis.

Cheonic Mania.—Monomania—Delusions—Illusions—Hallucinations.

Acute Dementia.—Described by Esquirol—Symptoms—Prognosis—Treat-

ment.

Melancholia.—Symptoms—M. attonitu : M. acuta—Forcible feeding—Drugs
— Question of "Moral insanity.^'

Chronic Dementia.—Not always functional—Memory—Prognosis.

General cetiology of Insanity.

Idiocy.—Morbid anatomy of Brain and Skull—Symptoms— Varieties—Im-
becility—Diagnosis.

Cretinism.—Endemic form—Configuration—Relation to Endemic Broncho-
cele—Sporadic form.

The Cretinoid condition in Adults.—Described by Gull— Confirmed
by subsequent observations—Myxcedema—Secondary production of the

condition after removal of the thyroid in man and in the lower animals.

We pass to tlie consideration of insanity, that terrible malady whicli is

regarded by the law as rendering the patient irresponsible for his actions,

and justifying his confinement and restraint. The legal point of view is not,

however, that from which we approach this subject. We treat of insanity

as a matter of clinical study, as a disease which threatens and may destroy

life, but whicli is often curable by proper advice and treatment. In strict-

ness, insanity is not one disease but many,—a group of allied disorders,

connected by intermediate links, but not less distinct from one another than
most which find places in our nosology.

With two exceptions, all the forms of insanity—the Psychoses as they are

called—must at the present time be placed with the functional diseases of the

brain. They arenot known to depend upon any recognisable structural changes
in the nervous centres. In rapidly fatal cases indeed the pia mater and the

cerebral substance may be found hypersemic, and in chronic cases the

brain may be wasted, the convolutions shrunken, and the ventricles dilated.

But in many instances no such appearances can be detected, and when
present they are not to be regarded as essential. Every pathologist has
made post-mortem examinations of persons who had for years been
insane, and in whom the nervous centres appeared absolutely normal. The
two diseases which differ from the rest in this respect are Idiocy and General
Paralysis. In these the brain presents organic defects, in the one imperfect
structural development, in the other atrophy or degeneration. I have there-

fore described general paralysis with the organic affections of the brain

(p. 570) ; but find it convenient to take idiocy after the psychoses.
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A logical classification of tlie several forms of insanity has been strenu-

ously aimed at by writers on the subject, just as has been the case with some
other groups of diseases that come chiefly under the notice of specialists. Such
attempts, however, have met with but little success. Morbid anatomy being
unavailable, aetiology would naturally suggest itself as an alternative basis

;

and in 1863 Dr Skae proposed an arrangement upon this foundation, but
his scheme includes at least twenty-five varieties, few of which can be

regarded as really distinct from one another, while most of the particularly

important forms of mental disease are left altogether unnoticed. And I find

that although later writers speak highly of its merits they do not in fact

make use of it. The order which they really adopt is more or less based upon
the very simple one long ago suggested by Pinel. The forms which he
recognised have since been somewhat increased in number, or rather they
have been partially subdivided. Thus, I find most writers describing

separately (1) acute delirious mania, (2) acute* mania without delirium, (3)
chronic mania, including the so-called monomania, (4) acute dementia, (5)
melancholia, (6) chronic dementia.

Each of these forms of insanity presents peculiarities in its symptoms,
aetiology, course, prognosis, and treatment, of which brief clinical accounts
must be given. They are not indeed mutually exclusive, and intermediate
forms between them occur just as is the case with the other neuroses or the
various forms of dyspepsia or of Bright's disease and between many cutaneous
affections and the various forms of new growth.

Prodromata.—But before I pass to the consideration of the separate forms
of insanity, I must draw attention to certain early symptoms which commonly
exist for some little time before the patient can actually be said to be of un-
sound mind, and which may fairly be called premonitory since they suffice to

reveal to a trained observer the nature of the impending disease. Of these one
of the most important is sleeplessness, or at least a marked deficiency in the
amount of sleep. Another is a change difficult to be defined in the moral and
emotional character. The patient's friends and servants notice "something
odd " about him. Generally his spirits are depressed. Very often he is

duller and more quiet than natural, or he may be more restless, irritable, or

excitable. If a parsimonious man, he perhaps becomes extravagant; if a
modest man, presumptuous or exacting ; if an affectionate parent, in-

different to his family. The appetite is often voracious, alcoholic liquors

are taken to excess, or immoderate sexual intercourse is indulged in.

Sometimes the head is hot and painful, the face is fliushed and the eyes are

suffused.

It is of great importance that a medical man should be prepared to

attribute to the right cause such symptoms as these ; but the diagnosis is

exceedingly delicate, especially if one should happen not to have known the

patient before. Some years ago I was consulted by a bank clerk on account
of sleeplessness and depression of spirits, and anxiety of mind about his

duties, which had recently been changed so as to press more heavily upon
him than before. His articulation also was thick, but I did not know how
much importance to attach to this, having until then never heard him speak.

I allowed him to leave my house, and several hours afterwards he was found
by the riverside. Whether he had been thinking of drowning himself could
not be ascertained. He quickly became maniacal, and was insane for several

months. He is now well and has resumed his duties. The thickness of

speech remained noticeable until his mental powers were restored, but
afterwards it disappeared.

But cases occur in which the disease begins quite suddenly and without
any premonitory symptoms, and as such cases run a more rapid course than
any others it will be convenient to take them first.
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AcTiTE Delirious Mania, as it is called by Dr Blandford and others, is

often caused by a mental shock, such as is produced by the sudden death of a
friend, a disappointment in love, and the like. Or it may set in after parturi-

tion, after a drunken bout, after exposure to intense solar heat. It may follow

the fatigue of a very long walk. It may develop itself in the course of phthisis^

or after a febrile disease, such as acute rheumatism. It may occur in an
epileptic patient, but it is then usually very transitory, assuming the form
which I have described at p. 703 as paroxysmal insanity. Dr Blandford,.

however, relates the case of a gentleman who "within a year had two attacks

of mania, each of which passed off in an hour or two. After some time he
had a third seizure, but this lasted a week, and six months later still he
had a fourth, from which he had not completely recovered at the end of

two years.

A patient suffering under this form of mental disease may pass hours,
or even days, in singing and shouting, and may never rest for a moment. His
speech is commonly a jumble of unconnected sentences, or the constant
repetition of a word or phrase, which he may begin to utter in a low tone
and repeat more and more loudly until the room rings with his piercing cry.

He may declare that he is the Deity, or an emperor, or that he is acquainted
with all the sciences, or that he possesses all the treasure of the world—in

the same breath he may say that he is a chair. It is important to note that
none of these delusions are fixed. Each phase of the disease brings with it

fresh ideas which dispel the old ones. The patient may be in a state of

terror, and may scream fire or murder ; he may be furiously angry, attacking
those about him or reviling them in the most opprobrious terms ; or he may
be gay and hilarious, shouting and laughing with glee and mischief. But
in many cases no delusion can be made out from the confused jargon which
he pours out.

Maniacs are commonly supposed to be endowed with much greater mus-
cular strength than those who are sane, but Griesinger says that this is not

generally the case, although he admits that they are able to continue their

violent muscular movements much longer.

Sleeplessness is one of the most important symptoms. Dr Blandford
mentions the case of one young lady who during eight days only had one
hour's sleep. The sexual instinct is often intensely active. The appetite

may be ravenous and indiscriminate, so that the patient will eat the most
disgusting food with avidity. The pulse is not necessarily much quickened.
During the paroxysms of struggling it may become very rapid, but in the

intervals of comparative quiet it falls to the normal rate. The temperature
also is but slightly increased in most cases. There is profuse perspiration,

and the secretion from the skin may be highly foetid. Sometimes, however,
a " typhoid " state develops itself, the pulse remains very quick, the tem-
perature is from three to five degrees above the natural standard, the tongue
dry and brown, and the teeth covered with sordes. These symptoms are

very unfavourable.

Acute delirious mania is a disease of young adults, generally between
the ages of twenty and thirty. It is common in women, and there is often

a difficulty in distinguishing it from hysteria.

At the commencement of an attack of this kind it is exceedingly diffi-

cult to foretell its probable duration, and yet it is very important, because

one has to determine whether or not the patient should be removed to an
asylum. Dr Blandford recommends that, if possible, one should wait three

or four days before taking this decided step. He observes that a patient^

who would have rapidly recovered if treated at home and among friends, often

experiences a much more severe and prolonged attack when forcibly removed
and placed in the hands of strangers.
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Acute delirious mania, however, is a disease which, usually runs quickly
to a termination either in recovery or in death. Dr Blandford says that
it takes the latter course in one case out of about three or four. Much
depends on the strength of the patient. It is a favourable sign when the
emotional state is one of cheerfulness and gaiety rather than of depression.
A fatal termination occurs either by coma or by collapse. Dr Maudsley
remarks that it is often very sudden and unexpected, so as to leave in one's
mind an uneasy feeling that one's treatment may not have been judicious.

A patient affected with this form of mental disease should be placed in
a large room with windows out of reach or protected. It is not absolutely
necessary that he should be removed to an asylum, but he must be placed
in the charge of thoroughly trained attendants. The room should be kept
dark. The bed must be made uj) on the floor, a considerable part of which
may be covered with mattresses. As he is very likely to strip his clothes
off and tear them to pieces he should have a strong suit made, of which the
different parts are fastened together in a single piece, and laced up the back.
Or he may have a blanket fastened over his neck and round his arms.*
The patient's relatives should not, as a rule, approach him, but the occa-
sional presence of an old friend or servant may do much to quiet him. It
must be borne in mind that those who are the subjects of this form of
mania often know far more about what is going on than would be suspected
from their acts and gestures ; attendants and others must therefore be
careful what they say.

It is of great importance that plenty of food should be taken, and, if

possible, solid food. The patient will also require an abundant supply
of drink, such as lemonade or soda water. It is well to avoid stimulants,
at least when the patient is young and of sound constitution, but bottled
ale or stout may be allowed in moderate quantities. As the case advances,
one is commonly obliged to fall back upon beef tea and broths, and it may
then be necessary to give brandy or wine.

Among medicines Dr Blandford recommends chloral as the most valuable.
He gives it in doses of a drachm in cases of acute mania ; he says that he
has never met with a case in which some sleep did not follow its admini-
stration, and that a patient who had previously been very violent, may after

taking it wake up perfectly free from delirium, although still affected with
delusions. On the other hand, he objects to opium, and even to the sub-
cutaneous injection of morphia. He admits that the patient may be made
to sleep for half an hour by these drugs ; but when he wakes the mania is

often worse than ever.

It is generally well to give a brisk purge at the commencement of the
attack ; but in the later stages the repeated administration of aperients is

to be avoided. Bleeding and cupping and blistering are no longer employed
in acute mania.

Warm baths are often employed in cases of this kind, and seem some-
times to promote sleep, particularly if an ice-bag be at the same time
applied to the head. Dr Blandford recommends that the temperature
should not be higher than 90° or 92° ; the patient should remain in the
water for half an hour at least, but not for several hours at a time, as some
French physicians have advised.

Packing in the wet sheet is another method of treatment which has
been especially recommended by Dr Lockhart Robertson. He keeps the
patient packed for an hour or an hour and a half, and then takes him out,

rubs him well with a dripping cold sheet, and after pouring two pails of cold
water upon him, place 3 him in another wet sheet and blankets. In some
cases he has pursued this system throughout the day, or has repeated the

* These suggestions are taken from Dr Blandford's work.
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treatment tliree or four times in the day. But Dr Blandford says that such
a practice is not xmattended with risk.

In cases which terminate in recovery, the first favourable indication is

generally that the patient sleeps. When he wakes his maniacal condition

remains with hut partial improvement. But he sleeps again and again, and
at length his mind recovers itself. The period of time required for con-

valescence is very variable. Dr Blandford says that a man affected with
severe sleepless delirium of considerable duration may be well in a month
from the commencement of his illness ; but other patients remain for weeks or
months in a condition of nervous prostration, and yet ultimately recover.

In some cases all that occurred during the attack is registered in the

memory, in others the patient can recollect nothing.

In certain exceptional cases the disease terminates neither in death nor
in recovery, but in permanent chronic mania or dementia. It is also to be
borne in mind that even in the most favourable cases there is for a con-

siderable time a danger of relapse.

Acute Mania.—The disease just described has been designated " acute

delirious n\ania," for the same term is applied by alienist physicians ta

another form of insanity of which the symptoms and course are very

different. Dr Blandford distingiiishes this as " acute mania without

delirium." The patient may be extremely noisy and violent, but he
knows what he is about ; his acts are guided by design. He may be
very mischievous and destructive, but it is for the purpose of provoking
those who have charge of him ; and with the same end in vieAV he is wet
and dirty in his habits. He will begin singing and shouting or will pour
forth the most abusive language ; but he knows perfectly well who are

present. He may talk coherently for a time, and then wander off into

incoherent nonsense. Or he may even show some skill in concealing his

insanity, so that there may be a difficulty in getting his certificates signed.

Not infrequently he practises self-abuse openly and shamelessly ; or he may
expose his person with respectable persons about him.

This disease is not, like acute delirious mania, especially apt to occur in

young adults ; many of those attacked by it are over forty years of age.

It may either begin suddenly or after premonitory symptoms have existed

for a longer or shorter period. The patient's bodily health is generally

good. He eats heartily or even voraciously. He sleeps badly, sometimes not

at all for several days together ; but he seems to be able to do without sleep.

He does not waste rapidly. His tongue may be clean, and his bowels may
act regularly. His insanity may last for taonths without imperilling his life.

Indeed, many cases of this fonn of insanity run so protracted a course

that the name ot " acute mania " seems altogether unsuitable to them—at

least if one is accustomed to consider the epithet acute as the antithesis to

chronic. Dr Crichton Browne accordingly describes such cases under the

name of chronic mania (' West Eiding Asylum Eep ,' vol. v). In one sense,

indeed, the symptoms are " acute " enough, for the patient may go on
chattering, laughing, or shouting for days together. This writer mentions

the case of a man, who worked energetically as a navvy all day, and who
for six months continuously sat up in bed talking and shouting all night,

and was never known to sleep. At the end of that time he had not

lost weight. The writing of such patients, like their speech, is a con-

tinuous flow of sentences, perfect as regards grammatical construction, but
consisting of utter nonsense, and connected together only by the most
fantastic associations. Their countenances do not betray weakness and
vacuity, but rather a combination of mirfh and mischief ; their eyes are

bright and sparkling ; they are generally smiling and often laugh inordi-
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nately. Some of them adopt peculiar attitudes, others collect all kinds of

useless articles such as pebbles or leaves ; and others love to adorn themselves
with any cast-off finery that they can lay their hands on.

In patients affected with this form of mania an asylum is absolutely
necessary. The only chance of managing them consists in moral control

and discipline. Much may be done for them by a well-considered system
of rewards and punishments. Dr Blandford relates the case of a man wha
for four months had behaved outrageously. Two men were then placed
constantly with him, so as to give him no chance of being mischievous, and
he was deprived of his tobacco, of which he was very fond. In a month's
time he was discharged, and he continued well for some years.

It is of great advantage to such patients to be made to take prolonged
exercise in the open air. Among medicines Dr Blandford recommends
chloral as the best hypnotic, but he does not object to opium or morphia in

this form of mania. A remedy which has been largely employed in many
asylums is tartarised antimony. In dosef of from one third to half a grain
it soothes the patient; and it is said not to cause nausea nor to spoil

the appetite. Hydrocyanic acid is sometimes employed with a similar object.

The prognosis of this form of mania is difficult. Dr Blandford says
that the patient seldom dies, unless his health has been impaired by pre-

vious disease. He may even recover after having been insane for a con-
siderable length of time. Dr Blandford mentions one case which ter-

minated favourably after the subject of it had been in an asylum for ten
years, although it was the fourth attack. The younger the patient the
better the prospect of recovery. It is a good sign that there should be
noisy excitement and turbulence, and that the delusions should be fleeting

and frequently altered. The presence of fixed delusions is of very un-
favourable augury—particularly if the patient fancies he hears noises.

Many patients pass into the condition presently to be described under the
name of chronic mania, into dementia or melancholia.

Chronic Mania : Monomania.—We have seen that many cases of what
is commonly termed acute mania run on for several months, and that Dr
Crichton Browne has fairly enough described such under the name of chronic
mania. The latter name, however, is more commonly applied to a somewhat
different class of patients, namely, to those whose chief symptom is that they
are under the influence of fixed delusions. Another designation for cases of

this kind is that of Monomania. But this seems to me likely to mislead,,

since it suggests the notion that the mental disorder consists only in the
presence of a single delusion, the mind being on all other points sound. It

appears really not less objectionable than the expression " partial insanity,"'

which has of late been disused because it is now known that even when a
patient labouring under delusions concerning some one or two points is

intelligent and rational with regard to all others, it is incorrect to say that
any part of the mind is sound and free from disease.

It is a peculiarity of these fixed delusions of chronic mania that they are
all connected with the patient himself. Commonly they may be classed

under what is termed mental exaltation. He believes that he is possessed
of enormous wealth, high rank, or immense strength, he is going into Parlia-
ment, or about to rise to the summit of his profession, or on the point of
patenting a new invention which will make his fortune. His manner and
behaviour are therefore in the highest degree self-satisfied, arrogant, and
supercilious.

On the other hand he may imagine that wicked men are conspiring to
ruin him or his family, that his food or his clothes are poisoned, that his
food contains blood or human flesh, and the like. But when his delusions
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are of this nature they do not make him depressed in spirits (as in melan-

tholia) , on the contrary, his alarm makes him furious or violent.

IlJusio7is are also frequent in. cases of this kind, that is to say, wrong
perceptions of the objects presented to the patient's senses. To use Dr
Blandford's illustration, he may see a chariot in the sky when every other

person sees a cloud, or hear a voice when those ahout him recognise the

sound of a carriage or a distant footfall. Those who labour under this

form of insanity are also very apt to make mistakes with regard to the

identity of others. A man thinks his wife and children are changed, declares

a stranger to be a relation or friend, or asserts that a near relative is someone
else. A woman says that her husband is not her husband but a stranger,

.and yet she asks after all at home. Dr Blandford, indeed, says that

mistakes of this kind are not to be regarded as illusions but as delusions
;

he believes that the fact really lies with the patient's ideas and not with his

perceptive faculties.

Again, patients affected with chronic mania are also subject to halluci-

nations—that is to false perceptions of the senses having no foundation in

.anv ini]Dressions derived from without. They see angels or visions of the

Deity, or spirits floating in the air like birds ; or, again, they are visited

by the ghosts of departed friends or heroes, by fiends, or by the devil

himself. Dr Blandford, however, remarks that hallucinations of sight

are far less common in the chronic than in the acute forms of mental dis-

order. But, on the other hand, hallucinations affectiug the sense of hearing

are of exceeding frequency. The patient may hear sounds of whistling

or humming or singing. Or he may hear actual words and sentences,

uttered in a voice that may either appear well known to him or that of a

stranger. As no one is to be seen he generally imagines that the speaker is

in the next room or house, or in a cupboard or chimney. Dr Blandford,

whom I am now again quoting, knew of a lady who was so annoyed by voices

coming thi'ough the wall that she purchased the adjacent house to compel
them to cease, but of course without the desired result. He goes on to say

that such patients often regulate their whole lives by the commands they

receive from the voices. Even if compelled to act otherwise, they believe

that thev will suffer for their disobedience, and they may commit the most
frightful crimes without compunction or sense of guilt. They commonly
will not repeat what the voices say to them, and one may, indeed, have great

difficulty ia extracting from them the fact that they are labouiing imder
this kind of hallucination. They appear afraid to reveal the secret, or seem
to think it a point of honour not to do so. One may often make a guess at

it by noticing that when one is talking to them they are at times inatten-

tive and appear to be listening to someone else, or one may overhear them
answering and keeping up an imaginary conversation. All authorities

recognise that these hallucinations of hearing are of exceedingly grave

imj)ort as regards prognosis, and that patients who are affected with them
are amongst the most incurable of all lunatics. Hallucinations of smell

are much less common ; some persons, however, declare that they smell

fcetid and noisome exhalations, the scent of the dead, or of vaults or cata-

combs, or that their food or drink has an offensive odour. Dr Blandford
remarks that they more commonly assert that an offensive smell proceeds

from their own bodies, rendering them objects of disgust to others. I may
remark that at least two patients have come to consult me on such an
account, but I must confess I could not satisfy myself that their mental
state was more than one of hypochondriasis. The occurrence of true

hallucinations of taste seems not yet to have been established.

Some curious sensations of which these patients complain are classified

by Dr Blandford as hallucinations of the sense of touch or of the muscular
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sense. Thus it is not uncommon for a person to say that he feels himself
touched on all parts of the body by little raps or shocks, which he may even
attribute to supernatural agencies. Other patients feel what they suppose
to be electric shocks.

Patients labouring under chronic mania are almost always capricious in
their temper. If one doubts or attempts to disprove their delusions, they
are apt to become angry and excited.

The prognosis of this form of insanity is often exceedingly doubtful and
difficult. If the patient is removed to an asylum at an early period of the
disease recovery is not infrequent. On the other hand, when it is already of

two or three years' standing, one may safely say that it is incurable. Dr
Maudsley, indeed, remarks that, as a general rule, recovery does not take
place in any case in which a fixed delusion has existed for more than six

months. After a time dementia may set in. But many patients go on for

years with but little alteration in their condition ; they may live to the
extreme limits of old age.

With regard to the management of such, all that it seems necessary to
say is that moral treatment is more important than the administration of
drugs.

Acute Dementia.—One of the less common forms of insanity—but a
very remarkable form— is that which most writers, following Esquirol, call

acute dementia.

This is a disease of young subjects. It seems never to occur after

twenty-five or thirty years of age, and those whom it attacks are commonly
weakly and have outgrown their strength or have perhaps become exhausted
by the confinement and monotony of prison life, or of factory labour amid
the ceaseless noise and motion of machinery. Dr Crichton Browne (' West
Eriding Asylum Eeports,' vol. iv) says that it comparatively seldom depends
on an inherited neurotic tendency ; such a tendency was present only in

three cases out of twelve, in which he fully traced out the family history.

It is more common in girls than in boys. Sometimes it is directly excited

by a shock or fright, sometimes by exposure to cold or by excessive fatigue.

Masturbation may induce it, or protracted diarrhoea, or loss of blood from
piles, or long-continued leucorrhoea or monorrhagia. Sometimes it follows

an attack of some acute disease, such as enteric fever ; and this even though
delirium was not present when the illness was at its height. Dr Browne
thinks that it may have its origin in malaria.

Symptoms.—The commencement of acute dementia may be gradual or

sudden. In the latter case its onset is attended with a brief outbreak of

excitement, wild laughter, and fury. In the former case there are no such
symptoms, but rather a retardation or suspension of all mental and bodily
activity. The countenance is vacant ; the attitude lethargic ; the voice low
and drawling. When spoken to the patient takes no heed ; even if he can be
roused to answer a few questions he soon shows that his memory is gone,

and that he cannot collect or arrange ideas. A point mentioned by Dr
Browne is that such a person often repeats the questions put to him, or the

last few words of them, instead of attempting to make any reply. A girl

under his care, after her name had in vain been asked for at least a dozen
times, at last cried out " Elizabeth " in a shrill treble, and for the following

month, whenever she was spoken to, she invariably said "Elizabeth," with
the same sharp accentuation, but never raising her eyes nor changing her
attitude. In extreme cases of acute dementia the patient often sits or

stands motionless for hours together, staring at vacancy ; or he may inces-

santly repeat some particular movement. Dr Blandford mentions the case

of a girl who would go on snapping her jaws together for days at a time,

TOL. I. 47
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and presently change this action and wag her head continually from side to

side. A sort of cataleptic state often develops itself : if made to stretch

out the arms horizontally or to raise them over the head, the patient may
keep them in such a position for twenty minutes or more. The habits are

generally dirty. Such persons often require to he fed like infants and to

have eve'iything done for them. They do not usually resist taking food, but

they are apt to be sick when it has reached the stomach. They may have

occasional gusts of excitement, aimless garrulity, restlessness, and violence.

They often perform movements of an automatic character. Thus, if set to

run, they often go on until they are stopped by some obstacle. Dr Browne
relates a case in which by putting a spoon into the patient's hand and
carrying it several times backwards and forwards from a plate to her mouth,

a tendency to the continuance of this series of movements could be impressed

upon her. But, whea left to herself, she did not even look to see whether
the food was still within reach, but carried the spoon always across the

same part of the plate, so that this had to be shifted fi'om time to time.

In well-marked cases of this kind Dr Browne says that the surface of

the body becomes anaesthetic. Pricking or pinching the skin causes no pain,

tickling gives rise to no movement. Irritation of the nostrils even is not

followed by sneezing. The mouth is kept wide open, and the saliva

is allowed to run from it. Dr Browne remarks that this secretion is

sometimes increased in quantity, so that as much as a pint has been collected

in five hours.

In patients suffering under acute dementia the heart's action is exceed-

ingly feeble. The pulse at the wrist may be so small as to be scarcely

perceptible. The hands and feet are cold and blue and often swollen.

Chilblains form on them, which pass into indolent sores, and these may
persist even during the summer, and although the parts are kept wrapped
in cotton wool. The nose, ears, and cheeks also maybe of a reddish-purple

colour. Dr Crichton Browne, however, says that the tempei-ature in the

rectum or axilla is nearly normal, although in the hands the thermometer
remains from 12° to 15° lower. The pupils are diLated and inactive. The
respiration is quiet and shallow ; sometimes the patient can hardly be seen

to breathe.

Prognosis.—In the more extreme cases oedema of the lungs is apt to occur

as a complication, and pneumonia or phthisis sometimes proves fatal. But
English writers are agreed that most cases terminate gradually in recovery,

the patient having afterwards no recollection of what has happened. Dr
Blandford, however, observes that some cases of which he had had hopes

proved to be examples of permanent dementia. The only disease with

which acute dementia can be confounded is melancholia.

Treatment.—Eemoval to an asylum is not absolutely necessary in this

form of mental disease ; but the proper treatment can very rarely be efficiently

carried out in the patient's home.
The regular administration of food is of the first importance, and it may

be necessary to employ the stomach-pump. Dr Browne mentions a case in

which the patient (who afterwards recovered perfectly) took no nourishment

for three months except by its means. The plan adopted in the West
Eliding Asylum is to feed the patient at least three times a day and to

administer during the night two enemata composed of beef tea, butter, and
port wine. Moderate exercise in the open air is beneficial. Care must be

taken to keep up the warmth ; but shower baths of ten seconds' duration

are often very useful if followed by brisk friction. Dr Clifford AUbutt
applied galvanism in some cases with marked benefit. The current from a

battery of from five to twenty cells was passed from forehead to occiput, or

from one lateral region to the other, for ten minutes every day. The
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patients were very little sensitive to its application, but ttey sometimes
became flushed and giddy. The coldness of the extremities was diminished,
and any tendency to the cataleptic state was always lessened. One patient
who during four months previously had made no progress towards recovery
was convalescent in twenty-four days, another in about seven weeks. Among
medicines Dr Browne speaks of quinine in doses of ten or fifteen grains as
the most useful, but iron and other tonics may be of service.

Melancholia.—In another well-defined group of insane patients the
preponderating symptom is extreme depression of spirits, a feeling of pro-
found misery which is either admitted by the patient to be .causeless or
attributed by him to an imaginary cause. The disease is then termed
melancholia ; it can often be recognised at a glance by the dejected aspect
of the sufferer. G-riesinger describes such a one as standing motionless, or
sitting in a corner all day long, taking no notice of anything, his eyes cast

down or fixed widely open with an expression of suffering or astonishment,
his face contracted, his eyebrows wrinkled, the angles of his mouth drawn
down. Melancholic patients generally look much older than they really are.

They sleep badly, but are not altogether sleepless. They may have but
little appetite, or may eat enormous quantities of food. They are thinner
than in health, but do not waste rapidly. Their circulation is feeble, and
their extremities are cold.

Sometimes, instead of remaining without movement, patients of this

class are in a state of perpetual restlessness, wringing their hands, moaning
and crying, loudly accusing themselves, and bewailing their miserable con-

dition. G-riesinger mentions a great desire to wander about, to make long

excursions, and to visit friends and relations, as one of the symptoms which
such persons present.

There need not at first be any perversion of intelligence. As Dr
JVEaudsley remarks, the patient may for a time be conscious of the change in

himself, and may grieve over it and strive to hide or fitfully resist it. But
at length he succumbs to it entirely ; he becomes more and more self-absorbed,

and more and more indifferent to and distrustful of those about him.

Some definite delusion now develops itself which is often connected with

I'eligious ideas. He believes that he has committed the unpardonable sin,

that he is possessed by the devil, or that he is for ever damned. Or he
imagines that he has committed a murder or some other horrible offence,

very often some particular crime about which he happens to be reading in

the newspapers of the day. Or, again, he supposes that he is ruined, and
that he and his children are going to the workhouse. Or his delusions may
refer to his bodily organs. He has pains in various parts of him. He is

eaten up with syphilis. He has a serpent in his stomach, or spiders breed-

ing in all parts of the body, or a burning fire consuming his vitals, and
reducing him to cinders. It is the last-mentioned cases that afford the

transitions between hypochondriasis and melancholia to which I have already

alluded.

The cutaneous sensibility is commonly impaired in cases of melancholia

;

there may even be complete anaesthesia of some parts of the skin.

The period of life at which melancholia is most often observed is between
the ages of forty and sixty but sometimes it is seen in young persons and
even in children. Dr Blandford speaks of it as apt to occur in women a
few weeks after parturition, particularly in those much weakened by their

confinement.

Subacute form.—The course of this form of mental disease is generally

chronic. Dr Blandford prefers to call it *' subacute." It sometimes pre-

sents remissions, but very rarely complete intermissions. Griesinger, how-
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ever, mentions the case of a woman affected with intense melancholia who
once had a Incid interval of nearly a quarter of an hour's duration, for-

which he could discover no cause, and which ended as suddenly as it be^an,

and Dr Maudsley has more than once seen such patients wake in the morning
cheerful, and seemingly quite well, remain so all day, and yet be as bad as

ever on the following day.

The prognosis of this " subacute " melancholia, is by no means unfavour-
able. Dr Blandford says that in his experience he finds almost every case,,

whether in or out of an asylum, terminate sooner or later in recovery, unless
it passes into one of the more grave forms of the disease which I shall

presently describe. The ordinary duration of it is said by Griesinger to

be from six to twelve months. The subsidence of the symptoms is generally
gradual, one after another disappearing, while the remissions become more and
more prolonged. Dr Blandford has related three instances in which patients

recovered after having been inmates of asylums for very long periods, two
of them for five years, and one for seven years. He observes that there is

no other form of mental disease in which a favourable issue can be hoped
for after so great a lapse of time. The point is one of considerable practical

importance. In cases of this kind, the taking out of a commission of lunacy
should of course be delayed as long as possible, and the relations of the
patient must be cautioned not to make pecuniary or other arrangements on
the assumption that he is hopelessly insane.

Four cases are mentioned by Dr Maudsley (' Syst. of Med.,' ii, p. 16) in
each of which melancholia was quickly removed by the cure of a prolapsus
uteri from which the patient suffered. In one instance the mental disorder
is said to have returned regularly when the pessary was removed. I- am
not aware that any other affection of a part at a distance from the nervous
centres is capable of exciting it.

Alternating form.—In some cases melancholia passes into mania. Grie-
singer says that he has seen the two diseases alternate at particular seasons
of the year, the patient becoming melancholic in winter, maniacal in the
spring, and in the following autumn again melancholic. In other instances
the transformation from one to the other form of insanity takes place regu-
larly every few days. Falret and other French writers have directed special

attention to this variety of mental disorder under the name oifolie circulaire,

or folie a double forme ; its prognosis is extremely grave. Many cases of
melancholia also pass into dementia.

Ingravescent form.—But in other instances melancholia tends towards
an unfavourable termination by its proper sympjoms.undergoing a great
aggravation and increase of severity, and of such cases there are two distinct

forms, one of which is commonly known under the name of " melancholie
avec stupeur " (If. attonita), the other under that of "acute melancholia."

a. In melancholie avec stupeur the patient seems simply lost to all that
goes on about him. He lies helpless, suffering himself to be washed and
dressed, and placed in a chair and fed, but rendering no assistance what-
ever, even if he do not offer more or less passive opposition. He takes not
the slightest notice of his friends and relatives, and gives no sign of recog-

nising them ; he may make no attempt to speak for years together. Yet
even in. cases of this kind recovery may take j)lace, and Griesinger remarks
that it is often sudden, the sufferer seeming (as it were) to wake from a
dream. A striking instance of this has been recorded by Dr Buzzard of a
gentleman who for four years had maintained obstinate silence, and had
just suffered himself to be fed and cared for under the protest of black
looks, clenched jaws, and an inarticulate grunting. One day his brother,,

who was visiting him at the Morscroft Asylum, talked about his eldest boy,:
for whom he had a strong partiality. The patient showed vehement signs.
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<of irritation by frowning and grunting. A few days afterwards, when the
attendant was about to feed him in the morning, he asked for a cup of tea.

From this time he spoke and took his food naturally, and he was very
speedily restored to perfect health. At first he was unable to stand, but at

the end of six weeks he could walk a mile. It was afterwards ascertained

that he remembered all that had occurred during his illness and that he had
accurately kept record of the time that had passed. He said that he could
not account for his behaviour, but that he had felt that no power on earth

could make him speak or eat. His weight had fallen from 11 st. 10 lb. until

it was at one time a little over 6 st. 12 lb.

h. The condition known as active wieZawc/ioZia is very different. Dr Bland-
ford describes such a patient as "panic-stricken. In violent frenzy and
iterror he paces the room, and dashes at the doors and windows, eager to

escape from the doom that awaits him, or from the pohce who are on his

>track. He will not sit on a chair, or lie still on his bed, but is incessantly

running about exclaiming that he is going to be burnt or tortured. . .

He resists with the utmost violence all that is done for him. He will

wear no clothes, and will not be washed. . . . He refuses food not
passively, but with all his might ; ejecting it even when it is placed in his

mouth." But unless nourishment is administered forcibly such cases may
quickly prove fatal. Gangrene of the lungs often sets in, and sometimes a
condition resembling scurvy is developed.

Patients affected with this form of melancholia show suicidal tendencies

in the most extreme degree. They not only try to kill themselves, but will

inflict on themselves the most terrible injuries. Thus Dr Blandford speaks
of them as gouging out their eyes, cramming things down their own throats,

swallowing nails or bits of glass, or breaking their legs and arms in the
furniture.

But it is important to note that the tendency to commit suicide is by no
means limited to the more extreme forms of melancholia. It forms part of

even the mildest varieties of the disease.

Thus Dr Maudsley relates the case of a quiet man, having the delusion,

.that his soul was lost, who had been months under care, and in whom
no one suspected any mischief, but who suddenly started up from bed one
night, and flung himself out of a window through which it would have been
thought impossible that any man could get. And Dr Blandford insists on
the frequency with which it happens that a patient belonging to this class

commits suicide at a still earlier stage in his disease, " before his friends

have noticed anything like delusion in him, and when they only thought
him a little low and were afraid to take any measures for his safety, for fear

•of worrying him. Hundreds and hundreds of inquests are held upon
patients of this kind, who by the commonest care might have been success-

fully treated and cured." Melancholia is indeed the form of insanity in

which suicide is most commonly attempted ; and this may be the first sym-
ptom of unsoundness of mind. Thus Dr Forbes Winslow related the case

of a lady in whom no one had remarked anything extraordinary, but who
-suddenly sprang up during dinner and tried to throw herself out of the

window ; the attempt was frustrated, and forthwith she became maniacal.

,Some eminent French writers have maintained that all persons who kill

themselves are insane. This opinion is certainly untenable ; for those cases

in which remorse for crime or a profound feeling of shame on account of

real degradation supplies an adequate motive for suicide ; but it is doubt-
less correct so far as concerns the majority of those cases in which no such
explanation can be given. Children sometimes destroy themselves on
account of what seem trifling disappointments. G-riesinger mentions the
>--case of a boy who killed himself because he had lost a bird ; and that of
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another, aged five, who threw himself into the water because his mother
whipt him.

Treatment.—The tendency on the part of melancholic patients to suicide
renders it necessary that they should never he left alone for a minute. Hence,^
unless they are in very easy circumstances, they have generally to be placed
in an asylum. In the treatment of this form of mental disease the most
important point is the administration of food. Persons affected with
melancholia are said by Dr Blandford to be almost invariably better towards
evening, and worse in the morning, when they have been without food. In
the milder forms of the disease, meat, poultry, and fish should, if possible, be
given. Dr Blandford especially insists that a foul coated tongue, a foetid

breath, and constipated bowels, are no indications that solid food will not
be well digested. He recommends a very liberal diet, with but short
intervals between the meals, and considerable quantities of wine and stout.

But in the more severe forms of melancholia the patient can be made to
take food only by force, and of course liquids alone can then be given to him.
There are great differences of opinion as to which is the best method of
forcible alimentation for such cases. Dr Blandford discusses the various
plans at considerable length. In the first place it is necessary that the
patient's body should be fixed. One way of effecting this is to place him on
his back on a mattress on a floor, with bedclothes over him, and a bolster
supporting his head. He is to be in his nightdress, and his neck must be
free from clothing. Two attendants then kneel, one on either side of him

;

they place their hands on each of his wrists and on each shoulder, pressing it

down. By this method few if any bruises need be inflicted. The operator
then kneels at the patient's head and proceeds to introduce a spoon between,
the teeth. He may do this, i£ the patient should be a woman, by getting
"her to talk and slipping it in when she opens her mouth. But in any case
he can generally succeed by making a little persistent pressure upon the
teeth, and, if necessary, by inserting a finger between the gums behind the
last molars. The best spoon to use is a small iron one with a straight
handle. When it has been introduced it should be restrained by the thumb
and index finger of the left hand, the palm and remaining fingers firmly
grasping the chin and fixing the head. A third attendant closes the patient's

nostrils with one hand. The operator now with his right hand pours food
into the patient's mouth, who cannot help swallowing it. It should be held
in a gutta-percha bottle containing about half a pint and provided with a
nozzle ; through this about half an ounce is to be squeezed after each act of

expiration. Dr S. W. D. Williams, who has advocated the method, says
that by its means one can in all ordinary cases administer at least a pint in

from ten to fifteen minutes without a possibility of inflicting any injury on
the patient.

But Dr Blandford says that it is not possible in such a way to keep a
powerful patient quiet without struggling, and that an obstinate one will

succeed in ejecting by an expiration some at least of the fluid. Moreover, a
part of it is apt to pass into the larynx, exciting cough and a sensation of

choking. It seems to me not improbable that this may be one cause of the
gangrene of the lungs which has already been mentioned as of frequent occur-

rence in the more acute forms of melancholia ; but I do not find any allusion,

to such a possibility in works on the subject.

Another method by which a patient may be forcibly fed consists in the

introduction of a slender oesophageal tube into the stomach through the nose.

This has been especially recommended by Dr Harrington Tuke. The tube
which he employs is seventeen inches long, and of a diameter varying from
that of a No. 3 to a No. 6 catheter. Sometimes difficulty is experienced in

the performance of the operation from the instrument catching against the
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cervical vertebrae ; it is said tliat one can obviate this by bending it so as to

give it a tendency to turn downwards, and also by throwing the head of the

patient backwards just when the end of the tube is passing the posterior

nares. Afterwards, to avoid the risk of introducing the instrument into

the larynx, the patient's head may be bent forwards and downwards, but it

is said that for a practised manipulator this is unnecessary.

The plan which Dr Blandford himself prefers consists in the employment
of an ordinary thick stomach-pump tube, which is passed through the mouth.
The patient is first placed in a wooden armchair, and his body and limbs are

then swathed in sheets drawn through its arms and legs so as to render him
immoveable. If the teeth are closed they are gradually opened by means of

a silver-plated wedge, which is made to expand by a screw. A wooden gag
is then introduced, which is held by an attendant standing at the patient's

back. The oesophageal tube is so large that it cannot enter the larynx, and
it is flexible to its very end. It is passed through a hole in the gag and
directed slightly to the right. The patient may press upon it with his tongue
and so prevent its descent, but in a few seconds he is obliged to take breath
and relaxes his hold upon it. When it has passed through the cardiac

orifice an injecting apparatus is fixed to the extremity which projects from
the mouth, and food is at once pumped into the stomach.

This operation has sometimes to be repeated over a very long period in

cases of melancholia. Sir William Grull has related (' Trans. Clin. Soc.,' vol.

viii, p. 41) an instance in which a patient was fed 7647 times with the tube

in the course of about three years and eight months. The instrument was
passed by a medical man on each occasion ; the time occupied in the whole

procedure was only forty seconds.

The medicines most useful in this disease are the hypnotics. Chloral

is especially serviceable in the form described as acute melancholia; by
giving sleep it husbands the patient's strength. Morphia, administered

subcutaneously, is very valuable in the same class of cases. In the subacute

variety Dr Blandford recommends that some pi-eparation of opium should

be given regularly in a full dose at night, and in smaller doses two or three

times a day. He prefers the liquor ituorphice himeconatis, but Battley's

solution, or Dover's powder, or solid opium may be used instead.

The bowels must be carefully regulated ; a plentiful supply of food does

much to keep them open, and bran bread may be given with the same
object. In Sir William Gull's case, to which I have already referred, four

ounces of olive oil, and afterwards six ounces, were administered each day,

with the result^^that no obstinate constipation afterwards occurred.

It is of great importance that melancholic patients should be kept warm.
Dr Blandford remarks that, if not carefully watched, they are very apt to

get out of bed and to lie all night on the floor. It is of great importance

that this should be prevented, and he recommends that when other means
fail mechanical restraint should even be employed. Warm baths are often

beneficial in this form of insanity, as are also hot-air or Turkish baths. The
rooms in which patients suffering with melancholia are placed should be

sunny, and their clothing should be warm.

Moral Insanity.—We have seen that most cases of insanity are at their

commencement characterised not so much by disorder of the intellectual

faculties as by a change in the disposition and character of the patient.

In the language of modern psychologists, the " affective life " is perverted

before the " ideational." This is particularly marked in melancholia. But
certain writers have maintained that there is a particular form of mental

disease which essentially consists in an alienation of the moral feelings, the

intelligence remainicg unaffected ; and two varieties of it have been described,
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of whicli one has been called "emotional" or "moral" insanity, the other
" instinctive " or " impulsive " insanity.

Now, in this brief sketcb I am anxious as far as possible to keep strictly

to tbe medical aspects of the subject, avoiding altogether those which are

legal, but the theory of moral insanity derives its whole significance from the

doctrines which, have been laid down by lawyers. In regard to all medical
questions the views held by non-professional thinkers, who have themselves no
practical acquaintance with disease, are apt to clash witb those held by men
who possess such an acquaintance, and this is especially likely to be the case if

the fonner class of persons deliberately ignore and refuse to study the writings

of the latter class. But I believe that it vnll almost always be found on
inqtiiry that the opinions held by laymen at any period are really those of

a former generation of medical men, which had been cast aside and aban-
doned as science advanced. !N^ow, we have not to go very far back in the
history of the knowledge of mental disorders to reach a time when lunatics

were supposed to be like brutes, bereft of all reason and intelligence. That
such persons should escape punishment for crime was a matter of course

—

they were believed to be unable to distinguish between right and wrong.
Afterwards, however, it became apparent that many persons were insane

whose intellectual faculties were by no means thus completely extinguished.

Then arose the doctrine of "partial," as distinguished from "total"
insanity, which was, for instance, laid down by Lord Hale. But it is

important to note that Lord Hale did not regard partial insanity as a bar
to responsibility in criminal cases. All modern psychologists, however, are

agreed that the mind cannot be so divided into separate parts as that a man
should be sane in regard to one set of ideas but insane in regard to others.

It has followed from this that if insanity can be proved in reference to any
one point, the patient must escape punishment. Now, the most obvious
indication of insanity is certainly the presence of delusions. And it is not
surprising that the lawyers should have fallen back upon this when they
found in course of time that their former position was untenable, and that

they could no longer insist on a want of knowledge of right from wrong as

the criterion of freedom from responsibility. But even before they have
settled down into their new quarters, psychology has advanced yet further.

Those who are engaged in the practical study of mental diseases have recog-

nised the fact that however conclusive as to the existence of insanity the
presence of delusions may be, they and the actions based upon them never-

theless form but a very small part of that change of character and disposi-

tion and conduct which really constituted unsoundness of mind. So far

they are undoubtedly right, but at the next step they seem to have wandered
from the true path. Knowing that delusions have been regarded as the
essential indications of disorder of intelligence, they have failed to see that

their own more accurate appreciation of the true character of insanity

required that such an opinion should be reconsidered. And, instead of

theu- maintaining that the intellect may be gravely altered without delu-

sions being present, the doctrine which they have formulated is that insanity

may exist without any impairment of the intellectual faculties. This, for

instance, was the view laid down by Dr Prichard, who (I believe) was the
inventor of the term " moral insanity," which has since led to so much dis-

cussion. That writer illustrated his opinions by a series of cases, which have
been criticised seriatim by Dr Blaudford, and I certainly agree with the
conclusion to which he arrived, namely, that even if some of the cases may
be said to be examples of insanity without delusions, there are none in which
the intelligence can be said to be perfect. It is absurd to say that " the
reasoning faculty remained unaffected " in persons who not merely exhibited

a complete perversion of all their natural feelings and affections and pro-
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pensities, but committed all kinds of outrageous and filthy actions, for

whicli no motives could possibly be assigned that would influence reasonable

beings.

When once we have given up the arbitrary notion that the presence or

absence of delusions determines whether the intellectual faculties are or are

not impaired, there seems to me to be no basis whatever for the doctrine that
" moral insanity " is to be regarded as a separate form of mental disorder.

But it must necessarily be that the cases in which no delusions are to be

detected are generally those in which the existence of insanity is most apt

to be doubtful or difficult of proof. And one must also bear in mind that

the doctrine that lunatics are irresponsible for crime is not necessarily

applicable universally in the new aspect of the subject. This question

seems to me to be after all one of practical expediency rather than of prin-

ciple. One must remember that, according to the present conception of

insanity, it is a perversion of the cerebral functions which may vary infinitely

in degree of intensity, and which necessarily s^des off into sanity by im-

perceptible gradations. It seems absurd to say that of two persons sepa-

rated by an imaginary boundary-line, one is absolutely responsible for every-

thing he does, while the other is accountable for nothing. At the same time

it must be admitted that lunatics do not seem to use the knowledge that

they will escape punishment as an encouragement to them to perpetrate

crimes. It is a striking fact that those who have the charge of asylums
never dream of invoking the aid of the law to punish even the most violent

madmen. They are able to protect themselves. Yet the inmates of such

an establishment would only have to combine together to carry everything

before them, at least for a time. The fact that they do not do so is surely

a proof that even in what seem to be the milder forms of insanity the im-

pairment of the mental powers is really greater than would appear from the

positive symptoms that are present.

Again, it does not seem that there is any real necessity for the recognition

of an ," impulsive " or "instinctive" insanity. I have described elsewhere

(see p. 704) some very remarkable forms of mental disorder in which a

jpersoii may carry out a more or less complicated train of actions while in a

state which is so completely abnormal that afterwards he has not the

slightest knowledge of what he has done. Such instances are sometimes
spoken of as examples of " dual consciousness," but the more correct state-

ment appears to be that the actions which the patient performs are auto-

matic and independent of his proper consciousness. But what I wish now to

point out is that these are the cases, if any, to which the name of impulsive

insanity is applicable. On the other hand, the cases to which this name is

commonly given are simply cases in which persons in whom no delusions

can be shown to exist commit criminal acts—generally acts of violence—for

which no motive can be detected. It may be true that most of these persons,

or all of them, are insane, but it is nevertheless wrong to suppose that

theirs is a special form of insanity, or that the proof of it is to be based

upon evidence different from that which is required in other cases. As Dr
Blandford points out, many of the acts of ordinary lunatics are impulsive

in precisely the same sense. Those who all day long break windows, or

tear their clothes or bedding to pieces, can give no reason for what they

do. And when a motiveless crime is committed by a person hitherto sup-

posed to be sane, the only way to settle the question whether he is insane

is by inquiring into the circumstances of his previous history and of that of

his relations, and by careful scrutiny of his subsequent conduct. There may
1)0 cases in which the utter senselessness of a criminal action, and its being

entirely inconsistent with the previous character of the person who com-
mitted it, suffice by themselves to stamp its author as insane. But such



746 dementia: symptoms

cases if they occur, instead of being examples of a special form of insanity,

are simply instances in which the insanity happens not to have manifested
itself fully in the ordinary way. And, as a matter of fact, Dr Biandford
states that an analysis of the cases of so-called "homicidal mania " hitherto
recorded does not yield a single instance in which there was not other evi-

dence of general mental disease.

Chronic Dementia.—In speaking of mania and other forms of insanity
I have had occasion to mention that each of these diseases may, in course
of time, lose its more distinctive characters, and the patient pass into a»

state of mere imbecility. A precisely similar condition often occurs in old
jDcrsons as a mere result of age, and in younger ones as the sequelae of
permanent hemiplegia, or of various organic cerebral diseases. Writers
sometimes call it " secondary dementia," to distinguish it from the " primary
dementia " that has been described at p. 737. But for the senile cases this
designation is inapplicable. ^

It may be a question whether one is right in dealing with all the forms
of chronic dementia among functional diseases of the brain. Dr Major
states in the ' West Riding Asylum Reports ' that in all the senile cases
which he examined he found histological changes. The nerve-cells in the
cortical substance are commonly atrophied or in a state of granular degene-
ration, and their branches are to a greater or less extent destroyed. The
vessels are generally dilated and the channels outside them enlarged, and
granules and crystals of hsematin are deposited upon them, but there is no
great proliferation of their nuclei (as in general paralysis). It is probable,
however, that some at least of these changes are the mere result of old age,
apart altogether from the presence of any special symptoms of mental
failure. This, I believe, is certainly the case with the more obvious patho-
logical appearances that such cases present ; namely, thickening of the mem-
branes, increase of fluid in the meshes of the pia mater, and shrinking of
the convolutions.

The most striking symptom of Dementia is impairment of memory. This
varies infinitely in degree. In the most extreme cases the patient may not
even know his own name or that of his nearest relations. He may not be
able to say where he is nor how long he has been in the same place. Or
he may be clear on these points, but unable to give the slightest information
about his affairs. Very often he retains a full recollection of the events of
former years, and particularly of his early life, and yet he cannot remember
the occurrences of a few hours ago. If a relative should come to see him
he may forget all about his visit before the end of the day. He may
perhaps say that he has a balance at his banker's, and that he draws cheques
from time to time, when he has not really done so for many years past.

The appearance of a person affected with this form of mental disease is

dull, vacant, and torpid; he often looks much older than he really is.

His attitude is helpless and his gait shuffling and feeble. He may be fond
of standing or crouching in some one corner, or of walking backwards and
forwards for a certain distance on a particular strip of ground, or he may
be constantly running to and fro as if looking for something ; or hopping,
dancing, or gesticulating. His disposition is generally to be gay and happy j

he is prone to laugh and to chatter ; he may appear amused in the midst of
the saddest circumstances ; he is incapable of feeling any emotion, whether
of love or of hate ; and he may be indifferent to privations and even to
pain. Sometimes he takes pleasure in collecting stones or pieces of paper
or sticks

; or he may amuse himself with toys or be fond of ornamenting
himself with feathers or flowers. Certain patients, however, are gloomy,
depressed, and inclined to weep ; and others are mischievous and spiteful.
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In some cases there are the most extraordinary hallucinations or illusions.

Dr Maudsley speaks of one such patient as lovingly nursing a lump of

wood decked in rags, and of another as busily engaged in spinning threads-

out of sunbeams. The conversation is often indecent, or at least devoid of

all delicacy. Not infrequently the same sentence or the same question is

repeated over and over again. The habits are often dirty, the fseces and

urine being passed in the bed at night and in the clothes by day.

But not infrequently hallucinations, illusions, and delusions are all

alike wanting in cases of dementia. And lawyers are apt to make a great

point of this if the will of such a patient should be disputed after his death

—

the way in which this form of insanity most commonly becomes the subject

of medico-legal inquiry. I need not here repeat what has been stated at

p. 744, to the effect that legal authorities have been disposed to lay far too-

much stress upon the presence of delusions in comparison with other indi-

cations of impairment of intelligence, of all of which failure of memory is the

most important. It is not to be denied that in. the less marked forms of

dementia the question of testamentary capacity is often exceedingly difficult

to determine.

Dr Blandford observes that one may ask oneself whether the patient

would be able to shift for himself, to take a lodging or house, to come and
go unattended, or to pay his accounts. If not, he must be allowed to be

unsound of mind. But this writer goes on to say that the difficulty is

greatly increased in the case of ladies, since many of them do not manage
their own affairs even when they are well.

The bodily health in chronic dementia is generally good ; there is often,

a tendency to corpulence. A point on which Dr Blandford lays much stress

is the importance of being prepared for the supervention of the various vis-

ceral diseases in cases of this kind. Phthisis, in particular, is apt to

develop itself without the patient complaining of pain or cough or anything

else. The only observable symptoms may be that he appears out of sorts,

sits listless and dejected, and does not eat as he is wont. The state of the

appetite affords a better test of the condition of such persons than any

other. If there be frequent sickness, hernia must be thought of ; and when
the urine dribbles away, the state of the bladder should always be carefully

watched, lest it should become over-distended.

The prognosis in chronic dementia is always unfavourable, but the

patient may remain for many years without any alteration in his state.

Eemoval to an asylum is by no means absolutely necessary, although

persons suffering under this form of mental disease require constant and.

watchful care ; and when kept in private houses they are often sadly

neglected. A good attendant may do very much to check dirty habits.

"Dr Blandford says that it is only when the patient is very far gone indeed

that he cannot be taught to relieve himself at regular intervals, and in a

proper receptacle. Even when consciousness is lost, " accidents " (as they

are termed) may be made the exception, instead of being the rule. The pre-

vention of bedsores is another matter of great importance. Unless there be

bodily illness, the patient should never be allowed to remain in bed all day

;

even if he is unable to walk he should be washed and dressed, and seated

in an armchair.

JEtiology of insanity generally.—I have already incidentally referred ta-

most of the causes of insanity ; but there are some which I have not yet dis-

cussed. One of these is hereditary transmission. Its importance is univer-

sally acknowledged, but different observers have formed widely different

estimates of its frequency. It would appear that about one third of all

insane persons can be shown to have had one or more relations affected with
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some form of mental disorder • a proportion which is, I believe, higher than
for any other equally common disease, except phthisis and gout. But this

is by no means the limit of the influence of inherited tendencies ; insanity
is also very apt to show itself in the members of families, where other
members are drunkards or affected with various neuroses, such as epilepsy,

hysteria, &c. The force of transmission is of course increased in the
offspring of marriages of consanguinity; or when the parents, although
belonging to different families, are both disposed to nervous complaints.
Dr Savage ('Guy's Hosp. Eep.,' xxi, p. 70) mentions the cases of two
brothers and a sister, all of whom became insane, their parents being, not
indeed mad, but both of them odd and excitable. One of the most striking
instances that I have read of in which mental disease occurred in several
members of the same family is related by Dr Blandford; out of nine
brothers and sisters six showed unmistakable signs of unsoundness of
mind. According to Baillarger, the father of a family is less likely than
the mother to transmit insanity to the children ; but the former hands the
complaint down to boys and girls alike, whereas the latter more often has
daughters who become insane than sons. As might be expected, children
born subsequently to the occurrence of insanity in a parent are more likely

to be attacked by the disease than those born previously. The same form
of mental disease may appear in different members of one family in

succession
; or the forms may be different. Acute dementia is stated to be

less often traceable to inheritance than most other forms of insanity ; and
we observed that the same is said to be the case with general para-
lysis. It does not appear that the prognosis is worse in those cases of
insanity in which an inherited predisposition can be found, than in the rest.

Dr Blandford at any rate says that tliis is true of first attacks.

Some of the points mentioned in the last paragraph have a bearing upon
the question, upon which the medical attendant of a family is often con-
sulted, whether a person who has a tendency to insanity is justified in mar-
rying. The answer to such a question must of course depend in part upon
the strength of the taint ; in other words, upon the number of relatives who
have been mad or affected with other nervous disorders, but it also depends
in part upon the mental constitution and character of the individual whose
marriage is in contemplation. In many cases one may have great difficulty

in arriving at a right judgment. The doubt as to whether conjugal relations
should be entered into is of course much stronger in the case of a person
who has actually been insane. Dr Blandford goes so far as to say that no
woman who has been out of her mind ought to marry, at least until she has
passed the childbearing period. In the case of men he speaks less posi-

tively, not only because the risk of transmission to the offspring is less, but
.also because the probability of relapse is not increased in a man by married
life to the same extent as it is in a woman under the several conditions of
sexual intercourse, pregnancy, and parturition.

Among the less obvious causes of insanity, syphilis must not be ovei**

looked. Dr Allbutt has related some interesting examples of this (' West
Piiding Asylum Eep.,' vol. iii). One is the case of a patient, a scholar and
.a, man of the world, who became harassed and depressed by religious diffi-

•culties. He lay day after day in bed having the Bible read to him, and
reproached himself bitterly on account of former doubts. After a little time
his ideas underwent a change, and he became affected with horrid sexual
delusions. He lost all energy and manliness of character, and seemed likely

to end his days in an asylum. IS'o treatment did any good until after three
or four months the administration of antisyphiUtic remedies were com-
menced, and in three weeks his symptoms were removed. He had slight
eruptions at the time, and he had been treated for secondary syphilis two or
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three years before. In cases of this kind the predominant symptoms appear

generally to be fear, depression of spirits, irritability, and melancholy. I

may notice in this place that Dr Allbutt also lays great stress on the fre-

quency with which most patients complain of insomnia, waking up night

after night after only one or two hours' sleep.

Idiocy.—In passing on to consider the diseases of the highest nervous

centres which depend upon organic lesions it is natural that one should

begin by referring to cases in which the affection is a congenital defect and

in which the appearances that are found after death are due not to ordinary

morbid changes, but to arrest or perversion of development. Those in

whom such defects are found are commonly idiots or imbeciles, and they

are studied chiefly by physicians who have charge of asylums for this class

of patients. It is, however, a great mistake to suppose that such an insti-

tution as Earlswood receives only those whose brains are congenitally

imperfect. A large proportion of its inmates are individuals who were

originally possessed of perfect intelligence, but epilepsy or other disease

attacked them in infancy or early childhood and shattered their mental

endowments. Again, injury to the foetal cranium at the time of birth,,

whether from prolonged pressure against the maternal structures, or from

the application of forceps, is often followed by failure of mind. Dr Crichton

Browne has related several instances of this kind in the * West Eiding

Asylum Eeports.' All such are commonly included under the name of

idiocy or amentia, but a strict pathology should distinguish them from

those of congenital malformation of the brain. In some of Dr Browne's

cases, indeed, great deformity of the head was present, and the cerebrum

was doubtless altered in shape to a corresponding extent. But when failure

of intelligence follows epilepsy or some febrile disease in childhood, it is not

to be expected that even the slightest structural change should be founds

any more than in ordinary insanity ; such patients are in fact properly to-

be called insane children rather than idiots.

I am not sure whether true congenital idiocy is not always traceable to

evident structural defect in the nervous centres. Writers have described

them as normal in some cases, but I do not feel confident that they have

been careful to distinguish the other conditions under which mental defects-

in children may arise.

Morbid anatomy.—One of the most remarkable malformations is that

in which the brain is exceedingly small, the hemispheres being particularly

ill-developed and forming a very low arch. The brain may not weigh more
than eighteen ounces in a case of this kind, even after adult life has been

reached. The size of the head is very much less than normal in all direc-

tions, even the maxillary bones being imperfectly developed. Such idiots

are commonly called microcephalic; they form a tolerably definite group,

scarcely connected with the rest by any intermediate links. The museum
of Guy's Hospital contains a model of the head and of the surface of the

brain from a case of this kind. The convolutions are seen to be exceedingly

few and simple, but hardly, if at all, smaller than in the normal brain.

In some cases, again, one hemisphere is much smaller than the other ; and
the defect is not limited to the convolutions, but is very marked in the basal

ganglia, and it also involves the cerebellum and the spinal cord, but on the

opposite side. Or it may be that particular portions of the brain are altogether

absent. Thus the upper parts of one or both hemispheres may be wanting,

the cerebral substance thinning off into an edge, above which the mem-
branes form a sac filled with cerebro-spinal fluid, and continuous with the

lateral ventricle. I once made a post-mortem examination in a case of this-

kind at the Evelina Hospital. Both sides of the brain were affected, sa
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tliat one looked straight do-mi upon the corpora striata and thalami as soon
as the membranes vrere divided. Heschl has given the name of paren-
<jephalus to this malformation, which, however, G-riesinger believes to be
due to intra-uterine disease rather than to a mere arrest of development. It

is commonly attended with paralysis and contraction of the limbs on the side

opposite to the affected side of the brain. The child under my care at the
Evelina Hospital had all its limbs contracted. But it is remarkable how
little evidence of defective intelligence there is in some of the less extreme
cases of this kind. I once found the membranes of the right hemisphere
forming a cyst which contained a large collection of fluid, and the floor of

which was a thin layer of brain-matter roofing in the lateral ventricle.

The patient, aged thirty-eight, had died of an accident a few hours after

his admission into G-uy's Hospital, so that no observations had been made
as to his intelligence, but he had at any rate earned his living as a labour-
ing man. Only a year before a case had occurred at the same hospital in
which the greater part of one anterior lobe was hollowed out into a cavity

measuring three inches by two inches in its diameters, and which commu-
nicated with the anterior comu of the ventricle by a smooth opening. The
patient, a man aged seventy-seven, had died of an operation for cancer of the
lip. He had had no cerebral symptoms.

In the former of these two patients the corpus callosum was represented
by only a few thin shreds. That this great commissure should have been
so defective without the mental powers of the individual being markedly
below the average accords with the fact that Sir James Paget and others
have recorded cases in which a large part of it was wanting, apart from the
presence of any other maKormation, but in which no considerable failure

of intelligence had been observed.

Another morbid change in the brain which has been found in some
persons who had been regarded as idiots is a great enlargement of its sub-
stance, generally attended with induration, so that it feels tough like gutta-
percha, and cannot be broken down by a stream of water of considerable
height. This is commonly designated hypertrophy of the brain ; but in all

probability it is really a diffused sclerosis, the neuroglia being the tissue in

which an overgrowth takes place. Such a condition may be associated with
rickets, but I do not know whether this is the case when the symptoms
are those of idiocy. Hitzig (Ziemssen's ' Handbuch,' xi, p. 761) relates

cases in which it seemed to have been caused by injuries to the head. The
skull is often greatly enlarged in these cases of so-called "hypertrophy;"
the membranes are firmly adherent to the bone and the ventricles have their

walls flattened against one another and are empty. The affection is apt to

be mistaken for chronic hydrocephalus.
In many cases of idiocy, indeed, the lateral ventricles are really found

much dilated, with thickening of the ependyma. But I think it is probable
"that this condition is secondary, and has no more claim to be considered the

cause of the failure of intelligence than it has to be regarded as the cause
of epilepsy or dementia when found in a person who had long been subject

to either of these diseases. Indeed, a very large proportion of idiots are

subject to frequently recurring epileptic fits.

So, again, I think it is most likely that unilateral atrophy begins at one
spot in the hemisphere, and that the extensive changes which are found at

the autopsy are really results of the continued failure of functions of all the

parts physiologically related to the original seat of disease. A striking

illustration of this principle is afforded by a case of Dr Frederick Taylor's, in

which I made an autopsy in 1876. A woman, aged twenty-seven, had had para-
^

lysis of her left arm and leg from the time when she was five years of age,

having then been attacked with convulsions after scarlet fever. The left
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arm was smaller and shorter than the right; the fingers had during life

been contracted, but in constant motion. I found that the outer part of

the right corpus striatum was atrophied and contained an ill-defined cavity.

The whole right hemisphere was smaller in all diameters than the left;

whereas the left half of the cerebellum was smaller than the right. These

must evidently have been secondary changes (' Guy's Eeports,' xxiii, p. 16).

By Virchow, on the other hand, a theory has been elaborated in gi'eat

detail, according to which premature synostosis of particular sutures of the

cranium is the primary cause of a variety of structural defects in the brain.

Cruveilhier is said to have found all the sutures closed in an infant at the

age of eighteen months ; and according to Griesinger it is by no means rare

for many of the sutures to be ossified in children of three or four years.

When this is the case the skull and brain must necessarily be small, and
Griesinger goes so far as to say that it is the most common cause of micro-

cephalus, the arrest of growth in the brain being a mechanical result of the

pressure on its surface. But some microcephalic idiots have all the sutures

open up to the normal period of closure or even longer, and the theory in

question is clearly inapplicable to any cases in which the convolutions are

of the natural size, but defective in number and in complexity. Moreover,

it seems to me that great caution is required in drawing the conclusion

that premature synostosis is the cause rather than the result of structural

changes in the brain. In Dr Taylor's case of acquired unilateral atrophy

the cranium was much thicker on the affected side than on the opposite

one. And anything which prevents the due expansion of a part of the brain

seems likely to be followed by a cessation of growth in the corresponding

bones. I have no wish to dispute the correctness of the opinion that peculi-

arities in the shape of the skull in different individuals of the same race are

immediately dependent upon variations in the order in which the sutures

are severally closed. But this appears to be altogether a different question.

It is admitted that narrowing of the cranium in one direction is very com-
monly compensated for by dilatation in an opposite direction, and that when
this occurs to a sufficient extent the deformity does not interfere with the

development of the brain nor with the integrity of its functions.

Symptoms.—The symptoms of idiocy vary infinitely in degree. The cases

might be arranged in an ascending scale, the bottom of which would come just

above the position of an " anencephalous " foetus, whose nervous centres are

inadequate to the office of supporting its independent existence. Many idiots

are unable to stand, and the power of speech is entirely absent in all the
more degraded among them. Not only is memory altogether wanting, but
they seem to have no idea of their own personality nor of the existence of

an external world. They have to be fed and clothed and taken care of in

every detail of their lives. If food is not regularly supplied to them they
may be unable to show that they feel the want of it by any sign beyond a
general restlessness or a grunting noise. Those a little higher in the scale

may move their lips and hands in some particular way, or weep until they
get something to eat. A large class utter only monosyllables ; and many
of those who learn the meaning of certain words when used by others attend
to them in a sort of mechanical way, without looking up and without change
in the expression of their faces. The power of recognising the attendants

is perhaps the next step in the scale, and other manifestations of intelligence

occur in succession until a point difficult to define is reached, when the defect

is said to be rather imbecility than actual idiocy. One curious circumstance
is that those who are exceedingly deficient in all other respects sometimes
possess one faculty in a very high degree of perfection. Thus, it is not uncom-
mon for idiots to have a remarkable memory for places ; at Earlswood there
is a most beautiful model of a man-of-war, made by a person whose mental
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capacity was very small, and who in particular had no idea of numbers.

Some clue to the explanation of these peculiarities is afforded by a case of

Morel's, of a speechless idiot who had a special gift of playing on the drum

:

his grandfather had been drum-major and his father a drummer, while a

brother had always wished to follow the same occupation.

Another remarkable fact is that, according to G-riesinger, the superven-

tion of an acute disease sometimes leads to the display of faculties until

then doiTQant. Niepce relates that an idiot who could only articulate a few
words was seized with hydrophobia, whereupon he began to speak fluently

about things which had happened long before, and of which he had at the

time appeared to take no notice.

The emotional tendencies of idiots are very different in different cases.

Some are always gay and joyful, with laughing features and good-humoured
eyes ; others are ill-tempered and morose. Changes of temper are apt to

occur in them without adequate cause ; one idiot may show a joyful excite-

ment whenever he sees a piece of paper, another may manifest the most
tender regard for one particular child, taking no notice of the rest. Many
of them are in the habit of continually repeating soine special movement

;

they are always rocking themselves, or swinging to and fro, or shaking their

heads, or puffing and blowing with their mouths. Griesinger mentions one

idiot who was every day and all day long pushing a drawer in and out, and
rattling two keys.

The senses of smell and taste are altogether wanting in many idiots

;

they may eat nettles or excrement. Their hearing is often dull, but their

sight is comparatively seldom impaired, although they are very apt to squint.

The cutaneous sensibility may be very defective ; there may even be actual

anaesthesia, both for pain and for impressions of cold. Paralysis with con-

traction of one or more of the limbs is often present, or ordinary " clubfoot."

The sexual functions remain undeveloped in all the more severe forms of

idiocy ; the genital organs are small and fail to undergo the changes indi-

cative of puberty ; menstruation may never occur, or not until after the

twentieth year ; in exceptional eases, however, the catamenia are normal,

even though the idiocy may be extreme in degree. The body and limbs are

commonly more or less stunted. The tongue, on the other hand, is apt to

be thick and fleshy, and saliva may be constantly running from the

mouth.
The less severe forms of congenital mental deficiency which receive

the name of Imbecility, vary infinitely in degree, and can hardly receive

formal description. Some instances may be set down to a sort of retarda-

tion of growth : a child twenty years old resembles a child of ten or

twelve, and so on. Assiduous instruction effects great improvement in

cases of this kind. Others show instinctive tendencies to mischief, lying,

theft, or cruelty, which cannot be controlled. Many of these persons

are weakminded, but some can hardly be shown to be deficient in intel-

ligence, so that they are often said to be affected with a " moral imbe-

cility." They usually pass a large part of their lives in prison, and, indeed,

many of them may be said to belong to the ci'iminal classes by inheritance.

Some observers have laid stress on arching of the palate, and on absence

of a free lobule to the pinna of the ear, as being important indications of

defect of development in cases of this kind.

The causes of true congenital idiocy are obscure. It is especially

apt to occur in the children of parents who themselves present neurotic

tendencies, particularly if the latter are blood -relations, or of too early or

too advanced an age, or intemperate in their habits. It is also frequent in

families other members of which are stunted, or deaf-mutes, or epileptic.

The diagnosis of idiocy is usually easy. But cases occur in which
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it is difficult, particularly within the first two years of life. Very com-
nionly what first arouses the parents' suspicions is their finding that

<their child does not begin to speak ; and I have had an infant, obviously

idiotic in an extreme degree, brought to nie that I might say whether or not it

was tongue-tied, requiring the frsenum linguae to be cut through. One must
ask whether it takes notice of and smiles at its mother, and whether it seems
to know how to grasp at anything placed before it. Another point which
Dr West suggests as worthy of attention is whether it can support its head
properly. But sometimes one acts wisely in not expressing a positive

"Opinion at a first visit. It is possible to attach too much importance to the
fact that a child does not begin to talk, even when a considerable time has
l^assed. I have seen a boy who was said to have been unable to speak
until he was seven years old ; his mother told me that he tried hard, but
could not say anything that could be understood. But at the age of four-

teen he was able to earn money as a painter, and was said to be very clever

and sharp at his work, although he had not even then learnt to read or
write, and was smaller in stature than a younger sister.

The prognosis of this disease is of course unfavourable, but great

improvement may be effected by careful management. Many idiots who
would be troublesome and spiteful at home become good-tempered and
obedient in an asylum, and learn much more than would be anticipated.

Cretinism.—In certain countries there prevails endemically a form of

idiocy which is peculiar in being constantly associated with certain remark-
able peculiarities of cranial and bodily configuration : subjects of it are

called " cretins." That the peculiarities in question are constantly present
is not, indeed, admitted by everyone. Even Virchow says that he has
found the skulls of notorious cretins, or of individuals from cretinous

localities, possessing all kinds of abnormal forms. But it appears to me
that in all probability they were really common idiots, whose presence in.

such localities was merely accidental. I do not see how this supposition

-can be refuted, and it is certain that in the immense majority of cretins

there is a special type of cranial development.
The origin of the word cretin is uncertain ; some would derive it from

eJiretien, others from a Romansch word, cretira, of similar meaning, and
others from creta, in allusion either to the chalky complexions of those

who suffer from the disease or to the geology of the districts where it

prevails, which are of calcareous formation. The mental symptoms do not
appear to differ from those of ordinary idiocy. As in that condition, there

are all degrees of defect of intelligence. A Royal Commission on Cretinism
which reported to the Sardinian Grovernment in 1848, divided those affected

with it into three classes, for which they proposed respectively the names of
" cretins," " semi-cretins," and " crctineux."

As I have already observed it is in their bodily configuration that
cretins differ from ordinary idiots. Except in the very slightest forms, they
^re seldom more than four feet and a half in height and often below three
feet. They have large heads, especially in the direction from ear to ear.

The features are broad and thick ; the eyes are wide apart ; the nose is very
flat at the root, and spreads out enormously towards the alae ; the mouth is

-very large, widely open, with thick lips, and allows the saliva to escape. The
forehead and cheeks are wrinkled and the skin is course and rough, so that
•they have always an appearance of old age. A cretin twenty years old is

exactly like a cretin of forty. The hair comes low on the forehead and is

<coarse and bristly. Cretins have narrow chests, large bellies, crooked limbs.
Their hands are broad but short, with short fingers.

The observations of Virchow with regard to the dependence of malfor-

-TOL. I. 48
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mations of the cranium upon a too early closure of the sutures find art

important application in the case of cretinism. That great pathologist has in

fact shown that all the peculiarities in the configuration of the skull and face

in this disease are the result of premature ossification of the basilar process.

In a cretinous foetus he found complete synostosis of the hasi-occipital and
basi-sphenoid bones, a continuous layer of diploe passing from one to the

other, so that no trace of the original separation could be discovered. The
basi- and pre-sphenoid bones were also fused together ; but this is less

important, because their union usually takes place soon after birth, whereas-

the basilar process and the sphenoid bone should remain separate until at

least the fifteenth year. The completion of this " tribasilar synostosis " (as

Virchow calls it) appears to be followed by the cessation of all further

gi'owth of the basis cranii in the way of enlargement in an antero-posterior

direction. It also gives rise to a marked deformity in the shape of the

internal base, the most constant features of which seem to be that the sella

turcica is very narrow, and that the parts in front of the posterior clinoid

processes form a greater angle than normal with the clivus or basilar pro-

cess. Virchow found that the slope of the clivus was unduly steep in one
foetus. But at an early age a steep clivus is normal ; and Niqjce has stated

that in the cretins whose bodies he examined this part was horizontal ; an
observation which receives confirmation from a dissection of my own, to be
presently referred to. It would therefore seem that the joremature closure

of the spheno-occipital suture, although it arrests growth, does not prevent

the occurrence of some at least of the changes in the form of the base of the

cranium which should take place in the years of childhood.

Laterally, the cretinous skull doubtless expands in its growth to an
abnormal extent, so as to compensate for the deficiency in its antero-

posterior diameter. This gives to the features of the cretin their peculiar

breadth. The sunken appearance of the root of the nose is, I suppose,

due to imperfect development of the septum from deficient forward growth
of the vomer.

But if we admit that the configuration of the head and face in cretinism

is directly attributable to premature synostosis of the basal sutures, it still

remains a question whether this throws any light upon the setiology of the
disease as a whole. Some of the peculiarities in the build of the rest of the

body may, indeed, possibly be due to a similar interruption ia the growth
of other bones. Thus G-riesinger suggests that the shortening of the fingers

and other parts of the limbs may depend on a too early ossification of the

epiphyses of the several long bones. He even hints that from this point of

view cretinism may be regarded as the antithesis of rickets.

The importance of such speculations, however, is trifling ia comparison
with another question which must now be discussed, namely, that of the

very close relation which exists between endemic goitre and cretinism. In
this country as well as in others, goitre prevails in many districts in which
endemic cretinism is not met with. Indeed, so far as I am aware, there is no
Dlace in England in which the latter disease has ever been observed, except

in the village of Chiselborough in Somersetshire ; and Dr Petherton, who in

1847 pointed out its presence there, tells me that it has since almost died out.

On the other hand, I believe that there is no district in the world in which
endemic cretinism occurs in which goitre does not likewise prevail. Again, it

has been noticed that when a family migrates into a place where the two
diseases are both met with, goitre is first developed in them ; it is only in the

second or third generation that cretins present themselves. These facts at once

suggest the conclusion that, both diseases depending upon a common cause,

the former arises where it has been in operation for a shorter time or with

less intensity, the latter when it has been in operation for a longer time or

I
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witli greater intensity. We should therefore expect that individual cretins

should have a goitre of the largest size. But observation shows that this

is not the case. Many of the worst cretins have no goitre at all. According

to the Report of the Sardinian Commission, goitre is absent in one third of

the cases of cretinism. Virchow has, indeed, pointed out that cretins have
such thick necks that considerable enlargement of the thyroid may exist

without being noticed. But this does little or nothing to remove the

difficulty.

Sporadic cretinism.—Now, it is a most remarkable circumstance that in

England a form of cretinism sometimes occurs which also bears a close relation

to affections of the thyroid body, but which is not peculiar to one part of the

country rather than to others. In papers in the ' Medico-Chirurgical Trans-

actions ' (1871) and the ' Pathological Transactions ' (1874) I have termed
it Sporadic Cretinism, In»this form of the disease there seems never to be
a large goitre, but sometimes a slight swelling can be detected ; or, as

in the case of a boy who came to me from Halden, in Kent, a near relation

(in that instance a sister) may have goitre. In the great majority of cases,

however, the thyroid body, so far from being enlarged, is entirely absent,

no trace of it being discoverable on dissection. This fact was first pointed

out by Mr Curling in 1850. In almost every other respect sporadic

cretinism is identical with that which is endemic. Some of the figures

which illustrate my communications on the subject (figs. 1 and 3, Plate III,

* Med.-Chir. Trans.,' liv, and fig. 2, pi. xii, ' Path. Trans.,' xxv) show how
close is the resemblance between the two diseases in their general characters.

Among the patients affected with sporadic cretinism that I have seen, one

at the age of sixteen years and a half, was only two feet eight inches high
;

another when twenty years old was only two feet four inches high. They
have the same broad, short hands and short fingers, the same dry hair, the

same rough scurfy skin. Their heads are large and broad ; their noses are

flat at the root, so that the distance between the eyes is increased ; their

mouths are large and gaping, with thick lips. In the only case in which I

have had an opportunity of seeing an autopsy (it was through the kindness

of Dr Grrabham, of Earlswood) the base of the skull was much altered in

shape ; the posterior clinoid processes were at a much higher level than
the anterior, and the sella turcica was exceedingly narrow. The clivus was
horizontal, and its position seemed to be part of a general elevation of the
occipital bone in relation with the other bones, for the cerebellar fossse were
exceedingly shallow. The line of union between the sphenoid and the
occipital bones could no longer be traced, but as the patient was twenty-one
years old at the time of death this of course had no significance.

The intelligence of those who are affected with sporadic cretinism is

ordinarily very imperfect, and many of them present an extreme degree of

idiocy, being even deprived of the power of speech. Their disposition is

generally mild and tranquil. In this respect they seem to differ from
the subjects of the endemic disease; for Grriesinger says that the latter

seldom present any agreeable traits of character; they are unsociable and
repugnant to each other. Probably, however, much depends on the condi-
tions under which such patients are placed, and the amount of care and
interest bestowed upon them.

One of the most curious features of sporadic cretinism has still to be
mentioned. It consists in the presence on each side of the neck in the
"posterior triangle," outside the sterno-mastoid musple, of a soft lobulated
moveable tumour. This on dissection is found to consist entirely of
adipose tissue, which, however, may differ a little from the rest of the sub-
cutaneous fat in appearance, being of a pinker colour. In one of my cases,

these supraclavicular swellings were much larger than hen's eggs. Their
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size seems to be influenced to some extent by the state of tbe general health.

In a case of Dr Fletcher Beach's (' Path. Ti*ans.,' xxv) they were well

marked when the patient first came under observation, but disappeared

entirely before death, which was caused by exhaustion after protracted

diarrhoea. It therefore seems possible that the poverty and unfavourable
hygienic influences under which the subjects of endemic cretinism labour

might prevent the formation of supraclavicular tumours in that form of the

disease, even if they would otherwise make their appearance. It is at any
rate certain that their presence has not yet been noted, unless a reference

to them is included in a remark of Virchow's to the effect that there is

sometimes a large develoj)ment of subcutaneous fat in cretins, with leuco-

phlegmatic swelling of the external soft parts. Is it possible that less

skilled observers have confounded them Mdth the goitre?

However this may be, it would I think be altogether premature to con-

clude that an absolute distinction between sporadic and endemic cretinism

is afforded by the presence of those fatty tumours which (I may incident-

ally remark) are sometimes found slightly developed in adults who other-

wise appear to be in good health. And, if the two forms of cretinism are

in any way related to one another, we have a right to expect that the
sporadic cases should throw great light upon the obscure pathology of the
endemic disease. Now, I have failed to trace sporadic cretinism to any
external cause. Dr Langdon Down has suggested that it is due to alcoholic

intoxication on the part of one of the parents at the time of procreation.

None of my cases, however, lend any support to such a theory. I have more
than once seen it in several children of the same parents. Thus I know of

a family of twelve, three of whom are cretins of an extreme type, while the
rest are healthy, and one has rowed in an Oxford and Cambridge boatrace.

They were all born in London, and their parents are in comfortable circum-
stances. The disease pi'obably began to develop itself in them from the

'

time of birth. But one of my cases of sporadic cretinism was that of a girl,

who was stated by her relations to have been perfectly healthy until she

was eight years old, when she fell ill with what was supposed to be a
second attack of measles, and kept her bed for a fortnight. After her
recovery her physical development underwent a remarkable change. Her
features were previously well formed; they now acquired the cretinous

configuration. Her hair, once black and abundant, became light-coloured,

dry, crisp, and very scanty. She ceased to grow ; at the age of sixteen and
three x[uarters years she was only four feet one inch in height. Her hands
and feet were of about the size of a child six or seven years old. She had
a fatty tumour of the size of a hen's egg above each clavicle ; and no trace

of the thyroid body could be discovered in front of the trachea.

This case is very difficult of explanation. But, taken with the fact that

the thyroid body is congenitally absent in so many cretins, it certainly

suggests the idea that the febrile illness at the age of eight years led in

some way to atrophy of that organ, and that this was the cause of the

supervention of the cretinous state. I believe that deficiency of the thyroid

body has never been observed in persons who were not cretins. An obvious

inference is that its presence may be protective against the occurrence of

cretinism; and, if goitre be to any extent a true hypertrophy, that the

enlargement of the gland may ;pro tanto serve to augment the protective

influence.

Thus I think that the true relation of goitre to cretinism is that they are

antagonistic effects of the same unknown cause. This theory, which I

suggested in 1871, seems to me to meet all the difficulties of the question

—

difficulties which are so great that some waiters have absolutely refused to^

admit that the two diseases were in any way connected with one another,
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except as a matter of coincideBce. As I have already observed, I think that

when the cause begins to act, or acts with but little intensity, the sole effect

is goiti'e. But if it acts with great intensity, or upon successive genera-

tions, it at length produces cretinism as well as goitre. The not infrequent

absence of goitre in cretins—when not dependent upon congenital deficiency

of the thyroid body—must I think be attributable to some local morbid

change in it, by which it is prevented from undergoing enlargement under

the operation of the morbific agent. It is conceivable that when goitre has

existed in a family for two or three generations, the structure of the thyroid

body may undergo deterioration in members of the succeeding generation.

The likelihood of the occurrence of such a local degeneration is perhaps

augmented by the consideration that all families in which advanced cretinism

is prevalent tend to undergo complete extinction within a very few years.

According to the Sardinian Commission it is rare for any family residing

in the Valpelline to reach a fifth generation. If it were not for immigra-
tion into this valley it would become altogether depopulated. Such a

deterioration of structure in the thyroid body as I have supposed to occur

under these circumstances would of course favour still more the develop-

ment of cretinism, according to the theory which I have ventured to

suggest. And I believe it is constantly the case that large goitres are

present in the non-cretinous brothers and sisters of those cretins who them-

selves have no goitres or only small ones.

I have just mentioned a case in which sporadic cretinism developed

itself at eight years of age. Endemic cretinism is not known to commence
so late as this.

Sir William Gull, however, has described (' Trans. Clin. Soc.,' vol. vii) a

very remarkable condition which he terms cretinoid, and which occurs in

adult women. It is characterised by a change in the features, which become
broad and flattened, the eyes appearing unduly wide apart, and the alse nasi

being thick, the lips large,the connective tissue below the eyes loose and folded,

and that under the jaws and in the neck heavy, thick, and thrown into

folds. The tongue is large, so as to interfere with the wearing of false

teeth, and even to embarrass the articulation. The hands are broad and
spade-like. The texture of the skin is smooth and fine, and it is of a
delicate rose-purple colour. At the same time the disposition of the patient

undergoes an alteration, activity and inquisitiveness of mind giving place to

a gentle placid indifference and languor. Through the kindness of Dr
Wilks I have seen one very remarkable case of this kind. It occurred in a
young lady who was at one time fairly well-looking, although not perhaps
handsome. Her features underwent a most extraordinary change, and she

became so hideous that the boys shouted at her when she showed herself in

the streets. Her face became elongated ; and her nose, lips, and mouth
were enormous. There was not the slightest infiltration or hardening of

the skin or subcutaneous tissue. She also had amaurosis, but this was
perhaps an independent affection.*

[Since the above lines were written by Dr Fagge, several additional

cases of this remarkable affection have been recorded. I had one very

striking case in a woman under my care in Gruy's Hospital. She had the

coarse, scanty hair, the sallow complexion with spots of bright red on the

cheeks, looking as if she painted, the subconjunctival oedema, the broad,

* [Dr Wilks has kindly informed me, in answer to inquiry as to the sequel of this case,

that the patient was twenty- eight years old, had suffered from neuralgia, and gradually
became blind. Her features were swollen, and her hands could not be fitted with ordinary

gloves. She died, after six years, " comatose," but at a distance from town, so that there

was no autopsy. The urine did not contain albumin.

—

Ed.]
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clumsy hands, tMck blubber lips, slowness in answering, and tranquil

temper. The contrast with a photograph taken ten years before was most
remarkable. Though the " bladders " under the eyes looked ready to burst

acupuncture failed to bring out a drop of serum. Similar cases have
been carefully recorded by Dr Ord (' Med.-Chir. Trans.,' 1878, ' Clin. Trans.,'

xiii, 1880), by Dr Dyce Duckworth (' CHn Trans.,' xiii, 1880;, by Dr Cavafy
('Clin. Trans-,' xv, 1882), by Dr Drewitt ('Clin. Trans.,' xvii, 1884), and
others. In the first of these Dr C. Charles found excess of mucin in the

cedematous tissues after death, whence the name "myxoedema" has been
proposed for this remarkable cretinoid condition in adults.

Two important experimental facts have added to those recognised and
described by Sir William Gull in 1873. Prof. Kocher, of Berne, has found
that after removal of the thyroid for goitre (so common in Switzerland) a

condition gradually supervenes which much resembles adult cretinism. Prof.

Horsley, of the Brown Institution, University of London, has produced by
the removal of the thyroid in monkeys a state which in other symptoms
resembles " myxoedema," and particularly in the large increase of mucin in the

tissues. See his lectures reported in the ' Brit. Med. Joum.,' January, 1885,]

I



AFFECTIONS OF THE NERVOUS SYSTEM PRODUCED
BY POISONS AND BY HEAT

Pltjmbism—Meectjeial Teemoes,
Alcoholic PoisoNiNa

—

Chronic: Tremors, pains, &c.—Treatment.—Acute:

Delirium apotu—Treatment hy narcotics—hy purges— Urine and pulse.

Heat-steoke—Cardiac and cerebrospinal forms—Mortality—SequelcB—
Diagnosis—Treatment.

Meecueial Teemoe.—Beside Lead, of which the effects have been
described above (p. 447), Mercury is another poison whose continued action

upon the nervous centres is capable of giving rise to certain peculiar and
well-marked effects, which are commonly included under the name of Mer-
curial Tremor. The workpeople exposed to this affection have called it " the

trembles." It is at present so rarely seen in England that a brief descrip-

tion of it will suffice.

The first thing which a man notices when he is beginning to suffer from
mercurial tremor is that he is no longer sure of his arms and hands. So
soon as he attempts to take hold of anything they shake. After a time
every effort leads to jerking movements. When his arm is bent it is not
by a continuous motion, but by fits and starts. His hand cannot be directed

with precision to any object, but is thrown to one or the other side of it

;

when he has even grasped a thing he is often unable to let it go. Presently

the lower limbs are affected ; he may have to be led, and when he walks his

limbs may tremble and dance about, so that (as Sir Thomas Watson says)

they look as if hung upon wires. His tongue maybecome tremulous, his speech
may be hurried, jerking (or staccato) and at length unintelligible ; this last

symptom constitutes what has been termed psellismus mercurialis. When
the tremor has once been excited by exertion or emotion the man himself is

unable for a time to stop it, but if he remains quiet for a little while it

passes off and does not return until he has to make some fresh effort.

Getting some other person to grasp the affected limbs sometimes controls

their movements.
The commencement of mercurial tremor is generally gradual, but some-

times it is sudden, and a fit of passion has seemed to act as an immediate
exciting cause of it. It is said to be more apt to occur in the cold and damp
weather of winter than at other seasons.

As might be expected, salivation often accompanies the more severe
forms of mercurial tremor. The teeth become loose, the gums are ulcerated,
the breath is fcetid. The patient grows weak, anaemic, and thin. His
teeth are said to become black, and his skin has been described as acquiring
a remarkable brown hue. After a time he may begin to suffer from head-
ache and loss of memory, he may become delirious and at length comatose,
and in this way the disease may terminate fatally.

The disease in fact tends to advance so long as the patient remains
exposed to the influence of the poison, but when he is withdrawn from it

the tremor commonly subsides in two or three months. Sometimes, how-
ever, the recovery is incomplete, the upper limbs being those which are most
apt to remain shaky. Relapses are frequent, and each successive attack is

commonly more severe than the previous ones.
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The workers in quicksilver mines—in which the ore is exposed to heat—are"

said to suffer severelyfrom mercurial tremor. Formerly it was common enough
in this country among " water-gilders," Avho employ for gilding an amalgam
of mercury and gold, from which the volatile metal is expelled by the action

of a charcoal fire. But water-gilding is now almost superseded by electro-

plating. Another occupation in which mercury is used extensively is that

of " silvering " mirrors ; this, however, comparatively seldom gives rise to

the tremor, probably because the quantity of metal volatilised is but small,

-

since heat is not employed. But mercury does give off vapour to some extent

even at 68° or 70°, so that it is not impossible for the disease to show itself

in those who have to deal with the metal at ordinary temperatures and under-
conditions which would seem to expose them very little to its action. In^

1864 a man, suffering from an exti'eme form of mercurial tremor, was^

admitted into Guy's Hospital under Dr Rees. He had merely been engaged
in pacldng up skins which had been previously washed with an acid solution

of mercury. He said that he had at one time been salivated, but some
doubt would perhaps have remained as to the cause of his symptoms, which
terminated fatally, had not Dr A. S. Taylor succeeded in obtaining rnercury

from the kidneys, and (in smaller quantities) from the brain and liver. This
man had worked at his occupation for three years before he began to suffer

to any considerable extent. It is generally said that "a time varying from
two to twenty-five years from the date of first exposure to the action of the
poison is required for the production of mercurial tremor. Sir Thomas
Watson relates the case of a man who had been a water-gilder for seventeen
years before he was attacked.

There is reason to believe that the disease is sometimes due not to the

inhalation of mercury, but to its absorption by the skin. Dr Mapother
states that the anatomy porter of the Irish College of Surgeons, who at one
time rubbed enormous quantities of mercury into the bodies of persons-

affected with syphilis, was for thirty years subject to mercurial stammering.
Even the internal administration of this remedy has been known to cause-

tremor in those who have taken it for a very long time.

The diagnosis of mercurial tremor is very easy except in cases such as.

that which occurred in 1864 in Guy's Hospital, in which the patient might
be unaware that he was exposed to the action of the metal. In its earlier

stages it is liable to be mistaken for p>aralysis agitans ; in its later periods

for chorea. Anstie (' Lancet,' 1872, i, p. 734) mentions the case of a man
who was supposed to have died of delirium tremens, until it was after-

wards discovered that in his trade he had been inhaling the fumes of the

acid nitrate of mercury.
Much has been done to prevent the occurrence of this disease in those

whose occupations would otherwise expose them to it. The workshops are

freely ventilated and provided with flues or chimneys. In some j)laces it

has been found practicable to interpose a glass screen between the upper part

of the workman's body and the fire by which the mercurial vapour is set,

free. Personal cleanliness, frequent ablutions, and avoiding to take food im
the room where the work is carried on, are regarded as very important, and
it is said that abstemiousness in the use of alcoholic stimulants exerts a

beneficial influence, though there may be a doubt whether the effects of

intemperance have been isolated from those of other careless habits, whick
would be apt to prevail in conjunction with it.

Like other forms of tremor, that which is caused by mercury is ofteni

diminished for the time by a glass of wine or of some other stimulant. Sis

Thomas Watson's patient said that when the disease was first coming on
he found himself unable to get upstairs to his work until he had taken half

a quartern of gin.
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Among medicines iodide of potassium appears to be the most useful. It

was suggested "by Melseus on the same theory as for chronic lead-poisoning,

and mercury has been said to have been detected in the urine while it was
being taken. Sudorific remedies have been recommended, but Sir Thomaa
Watson says that he found tonics, and particularly iron, more useful than
any other drugs in the case which he relates. Anstie found cod-liver oil

very useful in several cases. Sir William Gull some years ago recorded an
instance in which electricity appeared to be beneficial, sparks being taken
from the spine.

Alcoholism.—Until recently the action of alcohol upon the nervous
centres was commonly supposed to consist mainly in the production of an
acute disease which, from two of its principal symptoms, was called delirium
tremens. But it is now known that a long-continued state of ill-health is

of far more frequent occurrence, and for this the name of chronic alcoholism
has come into general use.

Chronic alcoholic poisoning.—Among the symptoms the most important
is muscular tremor. This is more commonly noticed in the hands, which are
unsteady and shake; but Anstie found that in a majority of cases the lower
limbs were in reality affected before the upper. The man is often able, at first,.

to control the movements by an effort of the will. They are generally more
troublesome in the morning than at any other part of the day, and they may
render him unable to do any work requiring nicety of manual adjustment,
until he has taken a dram, or eaten some food, by which for a time they
are removed. Even before marked tremor occurs, the action of alcohol is

sometimes manifested by a peculiar restlessness ; the limbs are apt to start

involuntarily and cannot be kept quiet except by an effort of attention. At
the same time there is an irritable condition of the mind ; the patient, even
if he feels drowsy when he goes to bed, cannot sleep, but keeps turning from
side to side.

At a somewhat later stage, other cerebral symptoms develop themselves.
Anstie speaks of a buzzing or rushing sound in the ears as very common ;.

and with it there is often a dull diffused headache. Muscse volitantes are
often noticed and complained of. Flashes of light may seem to pass before
the eyes, especially at night, just when the patient is dropping off to sleep-

Momentary attacks of vertigo may often occur.

The intellectual and moral powers afterwards become impaired. All
certainty of purpose is lost ; as Anstie says, there is a mental inquietude
which makes it impossible for the patient to settle down to any ordinary
occupation or to complete the tasks he may begin. He often has a vague
feeling of di'ead for which he cannot account ; or he may become the subject
of some delusion, such as that an enemy is lying in wait to inflict an injury

uj)on him. Anstie mentions as another symptom that the patient often ha&
a vivid apprehension that he is in danger of falling down a precipice, even
when walking on firm ground in broad daylight, and he says that this is of

unfavourable augury.

Another occasional effect of chronic alcoholism, in which Anstie insists

in his work on neuralgia, consists in pains in the limbs, especially

around the wrists and ankles, as well as in the shoulders and down the
spine. They are somewhat paroxysmal in their character, returning each
day at about the same hour, most commonly towards night ; and they are

greatly aggravated by fatigue, whether of mind or body.
Impairment of sensation is also apt to occur, especially in the upper

limbs ; and the power of muscular co-ordination may be lost, so that the
state of the patient is like that of a man affected with locomotor ataxy.

Epileptiform . convulsions sometimes show themselves ; they are of the
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gravest augury. The mental state may pass into one of mania or of

melancholia, and ultimately complete dementia may develop itself.

Indications of gastric disorder are present at an early period. A common
complaint is of nausea in the early morning, or even of actual vomiting,

"which may recur day after day as regularly as during early pregnancy.

There is generally a failure of appetite, particularly at breakfast time.

The tongue is foul, with a thick yellow fur ; or it may be red and glazed.

The breath commonly presents a peculiar foetor, which is not that of

any alcoholic drink, and which can hardly be described, although (as

Anstie says) when once it has been smelt it cannot afterwards be mistaken.
The eyes are red and watery ; the conjunctivae are often jaundiced ; the
features look flabby and expressionless ; the nose, cheeks, and forehead are

often reddened, with crimson jDoints and lines, coiTesponding with minute
veins which have undergone dilatation. Sometimes the same parts of the
face present a papular or pustular eruption, such as is commonly known by
the name of "acne rosacea," or the nose may be enormously enlarged, with
pendulous outgrowths from its alas. However, it must not be understood
that the appearances last mentioned are seen only in those who have in-

dulged in alcoholic excesses ; they are sometimes seen in persons who have
been perfectly temperate ; acne rosacea in particular, in women whose men
-stinial functions are disordered.

The limbs of a person suffering from chronic alcoholism are commonly
wasted, especially the legs. The abdomen on the other hand is generally

enlarged or pendulous, and its parietes, as well as the contained viscera,

may be loaded with unhealthy adipose tissue. In those whose chief

beverage has been beer, even the extremities may be covered with fat.

With regard to the chronic action of alcohol upon the nervous centres

Anstie remarks that, contrary to what is the case with the digestive

organs, the effects depend almost solely upon the quantity imbibed and not
at all upon the form in which it is taken. There are, however, immense
differences in the liability of different individuals to suffer from this poison.

Some can drink spirits very freely for years and seem to be none the worse
for it, others break down in health under comparatively small amounts
-of drink. Women in particular are apt to show a great susceptibility to its

influence
;
perhaps because those of them who ai'e intemperate commonly

pass the whole -of their time indoors.

Among the antecedents of intemperance must be mentioned, in the first

j)lace, those occupations in which persons are brought continually into contact

with intoxicating liquors. A large jirojiortion of the cases which present
symptoms such as I have been describing is presented by men employed
in breweries or distilleries, by public-house keepers and their wives, by
travellers for wine and spirit merchants. Cabdrivers and hawkers, and
others who are exposed to rough weather, are also veiy apt to be intem-
perate ; while for some individuals it is admitted as an excuse that their

occupation is monotonous, deprives them of proper exercise, and keeps them
confined in close, ill-ventilated rooms. Depressing mental influences drive

others to drink; poverty, despair, and recklessness, from the failure of

cherished hopes and anticipations, make them eager for the oblivion which
intoxication bring in its train. Again, there are cases in which stimulants
were at first taken for the relief of pain, but in which the habit of indulgence
grows upon the patient until it becomes a disease. Anstie has rightly

laid great stress on the responsibility which falls on medical men who allow
women to take wine or brandy with the object of rendeiing them less

susceptible to neuralgia or to the sufferings which are so aj)t to attend on
•the menstrual period or on lactation.

Lastly, a peculiar condition of the nervous system—capable of hereditary
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transmission—is among the causes that lead to intemperance in drink. To
a certain extent this view may be regarded as itself a neurosis. There is,

indeed, a particular form of it which writers, following Roesch, have termed
" Oinomania " [more correctly " (Enomania "]. The patient is seized every

few months with a craving for drink, and for days together he behaves like

a madman, taking long journeys without any purpose, or perhaps behaving

indecently. But when the affection passes off—at the end of a month or

so—he regains his usual health. He then lives soberly and chastely, and
manages his affairs with activity and intelligence.

The morhid changes that are found in the nervous centres of drunkards

are essentially atrophic. The convolutions are rounded and wasted, and the

cerebro-spinal fluid between them is in excess. But the arachnoid is often

opaque and thickened, and even the bones of the cranium may be dense and
their diploe may have disappeared.

The diagnosis of chronic alcoholism may present every degree of difficulty

or it may be perfectly easy. Commencing general paralysis, locomotor

ataxy, hysteria, and the nervous malaise which may resvilt from dyspepsia,

are perhaps the conditions most likely to be confounded with it. Unfortu-

nately one cannot place any confidence in the statements of the patient

himself, however guardedly our questions to him may be put, for persons

who indulge in secret drinking are almost always the victims of a moral

cowardice which makes them untruthful even to their medical advisers.

Anstie recommends that one should rather abruptly but not uncourteously

hazard the observation that the diet must be strictly unstimulating; this,

he says, will often cause the patient to betray the truth by his manner, or

his air of surprised unconcern may prove that the suspicion is groundless. .

In the treatment of a case of chronic alcoholism the most important point

is that the patient should henceforth abstain entirely from all intoxicating

beverages. It is in such cases above all others that health resorts like Ben
Ehydding are of service, where regular habits and exercise in the open air

of the moors are enforced, while an unstimulating diet is provided and all

facilities for the procuring of drink are withdrawn.
The administration of certain medicines may also be of considerable

service. Anstie recommends especially quinine, which (if there should

be sickness) may be given in a state of effervescence. Dr Marcet's favourite

remedy was the oxide of zinc ; he says that in doses of from two grains

upwards thrice daily it has a powerful effect in inducing sleep. I have

sometimes prescribed it with decided advantage, but Anstie does not speak

very highly of it. Bromide of potassium often does very great good in

cases of this kind. According to Anstie half drachm doses of ether with

the same quantity of tincture of sumbul may do much to restore tranquillity

to the nervous system and so to make sleep possible. As a more direct

hypnotic he recommends from a quarter to half a grain of the extract of

Indian hemp. One should always employ the hypodermic injection of

morphia (from one tenth to a quarter of a grain) rather than give any pre-

paration of opium by the mouth. Even in advanced stages Anstie obtained

striking benefit from the administration of cod-liver oil ; and he says that

when there is much tremor, strychnia is often very useful in a dose of -J^

to ^L of a grain three times daily.

Some persons suffer for years from the symptoms of chronic alcoholism

;

even the hardest drinkers may reach old age without any other ill-effects

arising. They are indeed apt to become prematurely old, their hair turning

grey and their arteries becoming rigid, (^out, chronic disease of the kidneys

or liver, or fatty degeneration of the heart, may be developed in them, and
cerebral apoplexy often cuts them suddenly off. Such diseases as pneumonia
or fever are ill borne, and are very likely to prove rapidly fatal.
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Acute alcoJwlism.—But in many cases (as I have already mentioned) the

nervous symjitoms of alcoholism themselves take an acute form, and one
that may quickly endanger life. They then constitute a disease which has
for many years heen known under the name of Delirium tremens or
" delirium potatorum." The earliest account of it, I believe, was published

in 1818 by Dr Sutton, of Greenwich, but the first writer to describe its

course in detail, when not disturbed by the administration of medicine, was
Dr John Ware, of Boston, in the United States ; and his woi'k, based on
the observation of nearly a hundred cases, seems to me superior to any that

has since appeared.

The patient has perhaps for two or three nights been more disturbed by
unpleasant dreams than usual, and has by day been more restless and
tremulous. At length he becomes altogether unable to sleep, but as he lies

awake his dreams still haunt him. Next morning he may agaia be rational,

but his mind almost always wanders occasionally. Towards evening the
delirium returns, and the second night is worse than the first. During the
second day there is again a slight amelioration as compared with the night
that preceded it, but the mental disorder is now fully established and
persistent.

The delirium in this disease is in many respects peculiar. The patient

is not fierce nor violent, nor, on the other hand, is he depressed in spirits

and dull in manner. He is loquacious and restlessly anxious to follow his

accustomed vocation, but he sets about his business in a blundering
manner, and his mind quickly wanders away to something else. If spoken
to he is sufficiently intelKgent to answer, and for a minute or two he may
converse rationally, but before long he starts off on some fresh topic. His
fiiends probably endeavour to keep him in bed, but he is always wanting to

get up and dress himself. Tet if fiiToly opposed he forgets his intention, at

least for the time. He commonly has hallucinations of vision. Very often

he fancies that rats and mice, or snakes, or cockroaches, are running or

crawling over his bed, and he tells those about him that he sees them. Or
he may address remarks to persons who are really absent, but whom he
supposes to be in the room. He often looks suspiciously behind the curtains

or under his pillow, or he stretches himself out of bed to see if someone is

not concealed beneath it.

His hands are in constant motion. He picks at the bedclothes, or
grasps at imaginary objects. If one asks him to put his tongue out it is;

very tremulous, and is quickly withdrawn ; it is commonly moist, and more
or less thickly coated with a white fur. The pulse is quick, soft, and
feeble. The skin is moist and often in a state of profuse perspiration.

There is an entire absence of appetite and even of desire for drink. It was
pointed out by Dr Bence Jones that the amount of phosphates in the urine
is very greatly dimiaished.

The duration of these symptoms is not absolutely constant, but it is far
more regular than most :nedical men suppose. The disease almost always,

goes on for two and a half days without showing any tendency to subside,

and then between the sixtieth and the seventy-second hoiu-s it comes to aa
end. Towards this period the patient is very apt to show signs of exhaus-
tion. His pulse becomes more and more rapid and feeble. His face, at first-

flushed, is now pale and haggard ; his pupils are widely dilated ; his tongue
sometimes, but rarely, becomes dry and brown.

It is, however, precisely at this time that a favourable change is to be
hoped for. Towards the end of the third night the patient commonly falls

asleep. At first he is still uneasy and restless, his breathing is iiTegular,

and after an hour or two he may wake up for a little while. He soon goes
soundly to sleep again ; his breathing is now slow and deep ; a profuse
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sweat breaks out over his body. After six or eight hours he awakes and he
is tolerably relieved. In the next twenty-four or forty-eight hours he
sleeps almost continuously, and after this his restoration to health appears
•complete.

In some cases, particularly in those who had been generally in good
health, and in whom the attack has been the direct result of a debauch, it

terminates earlier—perhaps at the end of twenty-four hours. In other

cases it lasts beyond the specified time. Dr Ware speaks of having once
known it to extend to nearly six entire days. This is most apt to occur
in those who have for a long time been habitually intemperate.

Delirium tremens has a marked tendency to attack the same patient

over and over again—unless, indeed, he should make an entire change in

his habits.

But the end of the disease is by no means always so favourable.

Sometimes a sudden attack of convulsions occurs, by which the patient is

carried ofE. Sometimes he becomes comatose, sometimes he falls back into

his chair and dies unexpectedly in a state of syncope.

So far as I know, delirium tremens never occurs except as the result of

alcoholic intemperance. Sir Thomas Watson, indeed, says that it is met
with in gamblers and speculators who are sober in their habits. But such
a statement must be received with extreme caution, on account of the
proneness to falsehood and deception which almost always become part of

the character of those who give themselves to indulgence in stimulants. It

is often exceedingly diflScult to discover how intoxicating liquors are

obtained. Women, in particular, will suborn their servants or attendants,

or procure tincture of lavender or tincture of cardamoms from the chemist,

or drink eau de Cologne.

At one time it was generally believed that instead of the immediate
exciting cause of delirium tremens being the alcoholic stimulus itself, the
disease was most apt to occur in persons Avho from whatever cause had
been suddenly deprived of the di'ink to which they had become accustomed.
Now, there can be no question that before the attack the patient has some-
times left oiffi drinking for a few days ; and, again, that it does commonly
show itself in those who have been kept for a time without stimulants, in

consequence of their having broken a limb or received some other injury.

But the conclusion is nevertheless incorrect, . for many patients are
attacked by delirium tremens as the direct result of a bout of hard,

drinking. And the experience of those who have the management of
prisons and other institutions where abstinence is enforced, has demon-
strated that this does not in itself bring on an attack, even in the most
intemperate subjects. The facts which have been supposed to establish the
contrary opinion are otherwise explicable. On the one hand, a dislike for

stimulants is sometimes an early symptom, so that the reason why the
patient leaves off drinking may be that he is already beginning to suffer

from the disease. On the other hand, a sudden shock to the system is

exceedingly apt to act as a direct exciting cause of delirium tremens on
those who are predisposed to it by alcoholic intemperance. It is this which
renders the disease so common in the accident wards of hospitals. Indeed,
it often comes on within the first few hours after the patient receives an
injury, when there could have been no time for the withdrawal of stimulants
to be concerned in its causation. I have known of two instances in which
delirium tremens followed railway accidents of so trifling a character that
they were quite unlikely to have led to any modification in the accustomed
habits of the patients. And it is also frequently observed as a complication
of acute pneumonia, erysipelas, or some other febrile disease.

I have already mentioned that delirium tremens has been formally
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recognised by physicians only during the present century. Dr Sutton,

however, mentions that Dr William Saunders, a former lecturer on medi-

cine at Guy's Hospital, had for forty years described it as distinct from

phrenitis. Dr Sutton had become acquainted with it when practising in

East Kent, where spirits brought in by smugglers could thus be had in

great abundance at a cheap rate. Certain of the practitioners in that

district, he says, had learnt to treat such cases with opium; and this

practice was attended with very marked success in comparison with that of

others (including at first Dr Sutton himself) who regarded the disease as

an inflammation of the brain, to be combated by vensesection, blisters,

purging, &c. Even Sir Thomas Watson, in his classical work on medicine,

approaches the subject entirely from this point of view. He speaks of once

being summoned to a man who was supposed to be mad or to have brain

fever, and of the necessity that one should be alive to the distinctive sym-

ptoms of delirium tremens. But at the present day the opposite mistake is

the more likely to be committed, a case being set down as one of this disease

when it is really one of acute mania or acute melancholia, which (it must
not be forgotten) may themselves result from alcoholic intemperance.

There is also reason to believe that acute meningitis is sometimes due to

the same cause.

Dr Wilks speaks of having seen general paralysis of the insane mistaken

for delu'ium tremens on two different occasions by the same physician.

And in the surgical wards of a hospital there is often great difficulty in

distinguishing the latter disease from the effects of injury to the head.

Again, fever or acute pneumonia may be overlooked, and a case wrongly set

down as one of delirium tremens, particularly if the patient should have

been intemperate. But in such instances it is perhaps really present as a

complication. Moreover, we must remember that pneumonia may be

altogether latent in drunkards. Dr Wilks mentions rheumatic fever, in

that form which is attended with cerebral symptoms, as particularly like

delirium tremens in its superficial characters.

Treatment.—The observers who first distinguished delirium tremens from

acute encephalitis obtained what seemed to them wonderfully successful

results by treating it with opium, and until recently most writers have advo-

cated this practice. Sir Thomas Watson, for example, recommends that three

grains of solid opium should be administered as soon as the bowels have been

cleared out by a moderate purgative ; and that if at the end of two or three

hours the patient should show no inclination to sleep, one grain should be

given every hour afterwards until the result is attained. Or, he adds,

corresponding quantities of one of the salts of morphia may be prescribed,

or of laudanum, or of Battley's Liquor Opii.

But this advice was based upon the supposition that the disease, instead

of having a tendency to subside spontaneously, would ran on and perhaps

prove fatal unless the patient were made to sleep. Sir Thomas Watson
expressly remarks that delirium tremens is not likely to be " healed with a

placebo or by waiting upon nature." And it is clear that the physicians

who laid such great stress upon the value of opium measured their success

by comparison with cases of encephalitis healed by vensesection, leeches,

blisters, &c. Most modern writers endorse Dr Ware's statements as to the

natural course of the disease. I may mention especially Dr Wilks and the

late Dr Anstie.

It is still, however, a question whether the course of the disease may not

be abbreviated by hypnotic medicines. Anstie thought that this might

be effected by chloral hydrate. He gave thirty grains for the first dose and

repeated it in an hour if the patient did not sleep. He found that the

patient almost always got two or three hours of sound repose, and some-
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times much more. He was of opinion that in delirium tremens there is a
tolerance for chloral, so that as much as ninety grains or even two drachms
may be safely given in divided doses within twenty-four hours, at least for

a day or two.

But Dr Wilks is disposed to endorse Dr Ware's opinion that the duration
of the disease cannot be shortened by the administration of medicines to send
the patient to sleep. He thinks that a certain lapse of time is required for

the subsidence of the commotion, and that a severe attack must last at least

three days.

If this view is correct it would seem to follow that at the commencement
of delirium tremens neither opium nor morphia should be given at all, or at

least that their administration should not be repeated so as to cause Contrac-
tion of the pupils. Por, when hypnotic remedies are actively pushed, one is

apt to find oneself after two or three days in a diflBcult position. The patient,

instead of sleeping, may be as excited as ever. His pupils are perhaps reduced
to the size of pins' points, and he has had as much opium as would kill two
or three healthy persons. Under such circumstances—which are precisely

those in which a consulting opinion is most likely to be sought—there can
be no question that the proper course is to wait. The further administra-
tion of hypnotics is dangerous. Dr Wilks says that he has many times
seen persons suffering from delirium tremens sent to their last sleep by
opium, and I fear that the same result followed the subcutaneous injection

of morphia in one case that I saw some years ago. The fatal symptoms
produced by these drugs in persons suffering from delirium tremens seem
to differ from those to which they give rise in healthy individuals. At
least the patient whose case I have just referred to became collapsed
rather than comatose, and I have heard of other similar instances. I
must, indeed, repeat what has already been mentioned, that the disease

sometimes terminates by sudden collapse, even when no hypnotics have been
given.

Another question, which has sometimes been raised when a patient has
died after the administration of a large dose of opium, is whether one can
infer that this could not have been the cause of death from the fact that a
certain interval of time had elapsed. Thus, in a case that occurred to Sir

Thomas Watson, that physician decided that the medicine could not have
been concerned in bringing about the fatal result, because nine hours passed
after the last dose (one of three grains) was given before the patient became
comatose. This conclusion would be perfectly valid if the case were one of

suspected poisoning in a healthy man, but I doubt whether it is so in deli-

rium tremens, in which there is known to be a great tolerance for hypnotic
medicines. Dr Christison long ago pointed out that in persons actually

intoxicated with alcohol the effects of opium are much retarded.

But whatever doubts may fairly be entertained as to the part played by
opium in bringing about a fatal result in cases of this kind, there can be
none as to the importance of treating delirium tremens so that no such
question can be raised. We have seen that most patients do well even if

no opium at all is given, and therefore the fact that many recover after

having taken heroic doses is no justification for administering them.
This, however, does not settle the problem whether or not it is advisable

to give safe and moderate doses of opium in the early period of delirium
tremens, at a time when there is no reason to suppose that the case will be
one of so grave a kind. To determine that point one requires to know
whether the medicine, if it should fail to give sleep, can do harm in any
other way ; and, again, whether it is ever needed at a later period, so that
one may be then debarred from using it, by having employed it at the
commencement.
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But before ve can answer these questions we must know wliat is the

class of subjecls in whom delirium tremens is most apt to prove fatal,

^ow, Anstie speaks of old age as especially unfavourable as regards

prognosis, and one has been always accustomed to think that for young
•subjects the disease ought to be unattended with danger in a fii'st attack,

•and even in two or three subsequent ones ; but Dr Aitken quotes some
statistical facts published by Dr Macpherson, and based upon observations

made in the General Hospital at Calcutta, and in them it is curious that the

highest average mortality was in persons between twenty-five and thirty-five

years old, being from 23 to 24 per cent, of those attacked, whereas the mean
mortality at all ages was about 15 per cent. I find that among fifty-nine

cases of fatal delirium tremens which have occurred within the last few
years at Gruy's Hospital, there were three in persons between twenty and
twenty-nine years of age, eight in those between thirty and thirty-nine, ten

in those between forty and forty-nine, eight in those between fifty and
:sixty, but what ratios existed between these numbers and the numbers of

patients attacked by the disease during the corresponding periods of life I

have not been able to ascertain.

The state of the kidneys affects the prognosis in delirium tremens very

iuiaterially, uraemic coma being veiy apt to occur as a complication. The
•urine must be repeatedly examined for albumen and for casts ; and the
-quantity passed each day must be noted. If the secretion should begin to

fail, Anstie recommends hot fomentations and dry cupping to the loins,

hot footbaths, and the administration of half-ounce doses of infusion of

•digitalis evei-y three hours. I may take this opportunity of mentioning
that digitalis was recommended as a remedy for delirium tremens itself by
the late Mr Jones, of Jersey, who used to give enormous doses of the tinc-

ture, and clearly showed that digitalis is one of the poisonous agents for

which there is a special tolerance in this disease. But I do not think that

the success which he attained was measured against what is now known to

be the natural course of -delirium tremens.

Of even greater importance in reference to the prognosis of delirium

•tremens is the state of the heart. Anstie pointed out that besides

.feeling the pulse, one should carefully watch the first sound of the heart

with the stethoscope. And he laid still more stress upon the use of the
.sphygmograph. An " irregularly undulating " character of the pulse-wave

—such as occurs in the typhoid condition—was found by him to be of the

most unfavourable augury. In Anstie' s article in the ' System of Medi-
cine' a tracing is given which was taken from a man, aged forty, who, after

being delirious for nearly a week, fell into a sound sleep of six or seven

hours' duration, and when he woke appeared to be so much better that a
confident opinion was expressed that he would recover. Anstie's sphygmo-
graphic observation, however, led him. to augur the worst possible issue,

and about twenty-four hours later the case terminated fatally.

The symptoms which indicate approaching failure of the heart's action

are chiefly faintness and lividity of the countenance. Free stimulation

•appears to be the only resource when they manifest themselves. If the

stomach will retain ether this may be given in half-drachm doses. But, if

not, Anstie recommended port wine, especially such as is old and contains

volatile ethereal comj)ounds in abundance. He speaks of giving an ounce
and a half of such wine every hour. He also says that hot mustard
plaisters to the chest may help somewhat.

The liability for the heart to fail in delirium tremens renders it neces-

saiy that the patient should be well supported by nourishment from the
very commencement of the disease. He may have milk if he will take it

;

ibut, if not, he must be compelled to swallow strong beef tea, beef-tea jelly,
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or soup. He may even have small pieces of underdone chop or steak, if lie

can be induced to eat them.
The administration of alcohol in moderate doses was formerly recom-

mended in cases of delirium tremens as a routine practice ; it was thought
to aid in inducing sleep. But all those who have studied the natural course
of the disease are now agreed that there is no proof of its acting in this

way ; and they point out that there are great objections to its use, since the
patient's future depends entirely upon the effect which his illness may have
in leading him to give up stimulants for the rest of his life.

Another matter of the highest importance is that the room should be
kept cool and dark and quiet. The patient's friends, who commonly collect

around him, must be sent away, one or two active men being alone left to
watch him. The gaslights are to be turned down, and in the daytime a
dark cloth is to be hung before the window, unless the patient should be
terrified by the hallucinations which visit him in the dark. If he should
be very troublesome in wanting to get out of bed, the question must be
entertained whether he should not be tied do\vn. If an attendant can by
persuasion, or by employing a little force from time to time, induce him to
lie quietly in his bed, that is no doubt to be preferred. But it is far better
that he should be kept in a recumbent position by a sheet folded across his

chest and tucked well in, than that he should be violently held down and
restrained for any length of time together by the hands and arms of those
about him.

Heat-Stroke.—That exposure to intense heat is sometimes followed
by alarming or fatal cerebral symptoms is now well known. The affection

is not uncommon in the hotter parts of India, and it now and then occurs
during the summer in England. Technically it is called insolatio, but the
more usual name for it is " sunstroke " or coup de soleil. All of these terms,
however, are unfortunate in one respect, namely in suggesting that the
direct rays of the sun are required to give rise to it ; whereas the truth is

that it often comes on at night, when the temperature is very high, and
when a number of persons are crowded together, as among soldiers in

barracks, or sailors and others on board ship. Sir Joseph Fayrer mentions
it as occurring to the stokers in the engine rooms of the Red Sea steamers.
I therefore prefer to term it Jieat-strohe.

As might be expected, this disease often attacks several men simulta-
neously or in rapid succession. Dr Maclean speaks of having seen a great
many soldiers of the 98th Eegiment struck down, of whom about fifteen died
on the spot, in taking possession of a steep hill in China in 1842. But I do
not find it stated that those who suffer from heat-stroke, are ever more than
a minority of those who are exposed at the same time to the sun's rays.

This of course depends upon the fact thab the disease is due to the failure

of those natural processes which should enable the human body to resist the
action of excessive heat. Dr Maclean remarks that the closely-shaven heads
of the Chinese bear the hottest sun without ill-effects, although it is true
that these strange people generally make vigorous use of their fans to keep
up a free current of air about their faces. Sportsmen in India expose
themselves to very high temperatures with an impunity that would be sur-
prising, were it not for the care which they take to wear light loose clothes,

to protect the head and the spine, and to abstain from stimulants. Thus
it is of the highest importance that soldiers and others who have to bear
fatigue in vety hot climates should be suitably dressed, and should have no
accoutrements which can interfere with the play of the lungs. More than
one observer has noticed that large and fat men are especially apt to be
attacked. Dr Maclean thinks that exhaustion from prolonged exertion is a

VOL. I. 49
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predisposing cause of heat-stroke. Other factors wliicli are believed to be

often concerned in its development in those who are not directly exposed to

the sun are overcrowding and defective ventilation. It would seem to be

more likely to occur when the air is loaded with moisture, siace this must
interfere with evaporation from the skin ; but there was extreme dryness at

the time of an outbreak which Mi- Longmore saw at Barrackpore. Euro-

peans have been supposed to be more likely to suffer from the disease when
they have been only a short time in India, but there is good evidence that

natives are by no means free from liability to it.

Symptoms.—The phenomena of heat-stroke vary in different cases.

(1.) There is a "cardiac" form of it. In this death may be almost

instantaneous by syncope, the man falling down suddenly iasensible and
making only a few hurried gasping respirations. Dr Morehead also describes

milder cases, in which a sense of prostration and faintness are experienced,

with vertigo, dimness of vision, dilated pupils, and drowsiness. The patient

can be roused by pinching him, speaking to him, or sprinkling his face with

cold water. There is constriction of the chest, with sighing respiration, a sense

of weight or sinking at the epigastrium, nausea, and sometimes vomiting.

The face and lips are pale. The skin is generally cold and clammy, with

the exception of the head, which is somewhat hot. The pulse is feeble and
it is generally slow. Under judicious management such cases often recover

;

but sometimes the pulse sinks, the breathing becomes more sighing and
irregular, and death occurs, being perhaps preceded by convulsions.
" Cardiac " cases seem to be met with only among those who are attacked

in consequence of direct exposure to the sun's rays. When recovery takes

place, it is complete, leaving no sequelse.

(2.) There is a " cerebro-spinal " form, of which coma is the principal

feature. This often comes on gradually. It may be preceded by nausea
and loathing of food, giddiness, congestion of the eyes, extreme debility,

and (as more than one observer has noticed) an unusual frequency of

micturition. " I cannot hold my water " is said to have been in a large

number of cases the first thing complained of. Dr Maclean speaks

of the patients beginning with a wild shout of laughter, or with a

delirious attempt to escape from an imaginary enemy ; headache, he says,

is seldom present. When heat-stroke occurs in a man sleeping in barracks,

what draws the attention of his comrades to him is often his stertorous

breathing. He is then found already insensible, with contracted pupils,

deeply congested conjunctivee, and a quick sharp pulse. As far back
as 1860 Dr Morehead pointed out that the skin continued pungently
hot to the close of these cases, and even for some time after death.

More recently, since the introduction of the thermometer into practice, it

has been shown that the condition is really one of hyperpyrexia ; and, in

consequence, the name of " thermic fever " has been proposed for them.

Three instances of this variety of the disease occurred in 1876 at Bristol,

and were fully recorded in the ' Lancet ' by Dr Shingleton Smith and Dr
Fox. One of them was in a man, aged forty-five, who had been turning a

winch on board a steamship, exposed to the full glare of the sun, from 8 a.m.

The temperature in the shade was from 92-3° to 96°. At one o'clock he

felt unwell, and began to talk incoherently and to throw his arms and legs

about. He had been drinking water freely. He was admitted into the

hospital half an hour later, and he was then comatose, with pin-point

pupils ; the temperature was 107°
; the pulse 160, weak, and intermitting

;

the breathing laboured ; the face not flushed ; the skin sweating. At
twelve minutes past two the thermometer registered 109°. Under energetic

treatment the temperature gradually fell to 100'4°; the pupils became
normal and afterwards dilated ; but the pulse failed more and more until

,
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it could not be counted, and at 7.40 lie died. On the very same day,

another man, aged thirty-five, was taten into the same hospital in a state

of only partial consciousness, with general muscular tremor, soon followed

by convulsions and opisthotonos. His temperature was then 110"2° ; his

pulse was too rapid and too feeble to be counted. He died twenty minutes
later, the thermometer at that time registering 111°. Two days afterwards,

a third case was admitted at 2.30 p.m. in the person of a man, aged fifty-five,

who had been driving a hearse, when he fell backwards, and the reins dropped
from his hands. He was comatose ; there was tonic spasm of the muscles
of the legs ; the pupils were contracted, but sensible to light. The tem-
perature at 2.40 was 106-4°

; at 2.50 it was 107°. The pulse was 141 ; the
breathing was stertorous and at the rate of 27 in the minute. Under
treatment the temperature quickly fell ; at 3.25 it was 102°, at 3.40 it was
100°. In this instance recovery took place. These three cases appear to

have presented all the chief symptoms of " thermic fever," as it is described

by those who are familiar with sunstroke in India.

(3.) Dr Morehead and others speak of a " mixed form" of heat-stroke,

in which the symptoms are a variable combination of those of the other two
foi'ms.

When heat-stroke ends in the patient's death this generally occurs within
nine hours, but sometimes not until towards the end of the second day.

The average mortality of the disease is estimated at from 45 to 50 per cent.

Fatal relapses, after recovery from incomplete coma, are not infrequent

;

cases which seem to be doing well require to be carefully watched with the

thermometer until the skin becomes moist and cool. The only post-mortem
appearances are those of congestion of the viscera generally. The blood is

said always to remain fluid. At p. 604 1 have spoken of meningitis as being

occasionally set up by the sun's heat ; but the cases to which I was then
referring seem to be distinguished by there being an interval between the

time of exposure and the onset of symptoms. The recovery from heat-

stroke is often slow. In 1856 there was in Guy's Hospital a sailor who
mentioned that four years previously, when crossing the equator, he had
been attacked with the disease in company with another man who died.

He himself came to in a few hours, but he could not speak for a month
afterwards, and for a time he lost the use of his right arm and leg. From
all these symptoms, however, he had perfectly recovered ; and he was now
suffering from renal dropsy, which at length proved fatal. At the autopsy
Dr Wilks found the arachnoid opaque and marked with white spots, the

ependyma granular, and an excess of fluid in the brain. It is to be noted,

however, that the vessels at the base were much diseased, so that the other

morbid appearances may have been unconnected with heat-stroke.

It is well known that sequelae of a very serious kind are not infre-

quent. Those mentioned by Dr Maclean are " persisting headache, either

fixed or shifting ; a chorea-like affection of the muscles, generally those of

the forearms and hands ; epilepsy, particularly in those who have inherited

a tendency to that disease, or have had fits in youth ; mental weakness."

The diagnosis of heat-stoke is no doubt easy in most cases ; but I tliink

that this often is because the patient is known to have been exposed to a
high temperature, rather than because the symptoms are in themselves

distinctive. At least, Dr Maclean seems to me to place far too much
reliance on certain characters of the pulse and of the respiration, and on the

state of the skin and of the pupils, in apoplexy, as serving to exclude that

disease from consideration. Probably there need be no doubt as to the real

nature of these cases in which there is hyperpyrexia from the veiy com-
mencement. But this is not always present ; and I should imagine that a
person attacked on a very hot day in India with cerebral haemorrhage, or
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embolism, would be exceedingly likely to have his case set down as one of
" insolatio," even by good observers, especially if there should happen to be
no obvious paralytic symptoms. It now often happens that patients tell

one that their complaints all result from a " sunstroke " which they had in

England during the previous summer ; but such statements must, I think,,

be always received with great caution.

In the treatment of the disease the most important thing is the employ-
ment of cold. Ice may be applied to the head ; a stream of iced water may
be passed through coils of elastic tubing (which are now made for the pur-
pose) in contact with the back and the chest; a douche may be directed
upon the head and neck and chest for a few minutes at a time. If the
patient can swallow he should be allowed to drink freely. In the one
successful case at Bristol (which, however, was less severe than the others)

Dr Fox, besides applying cold, injected a grain of quinine under the skin in

each of five different places ; and at the end of half an hour the patient took
ten grains of quinine by mouth. Indian practitioners are agreed that
vensesection is likely to be injurious rather than useful.

In many cases, however, in which the circulation fails, blankets and hot-

water bottles have to be applied instead of, or in succession to, the ice.

And brandy or liquor ammoniae (Ti\viij to ^iss of water) may then be
injected subcutaueously or into a vein. Dr Maclean says that the applica-

tion of a blister to the nape of the neck, or to the shaven head, may be of
service.

When convulsions set in, the inhalation of chloroform is recommended.
For sequelae of heat-stroke, occurring in a person living in a hot country,

removal to a temperate climate appears to be the best treatment. Dr
Maclean states that at Netley there are always some cases of this kind, and
that they are often very obstinate. He has seen long-continued counter-

irritation to the nape of the neck, and a course of iodide of potassium^

relieve permanently some patients troubled with severe fixed pain in the

head; but in other instances these measures have altogether failed. He>
gives a favourable prognosis to those who come home with epilepsy under
such circumstances, as he has usually found the fits subside.



DISEASES OF THE RESPIRATORY SYSTEM

AFFECTIONS OF THE LARYNX
'The laryngoscope and its use.

Xartngbal Paralysis—Of one or both recurrent nerves—Of the abductor

muscles—Of the adductors—Aphonia—Laryngismus stridulus and other

spasmodic affections—Laryngeal malformations.

Laryngitis—Croup—Its relation to Diphtheria and to Spurious Croup—Its

causes, diagnosis, and treatment—Acute and chronic catarrh—Tubercle—
Lupus—Syphilis—(Edematous laryngitis—Perichondritis.

Tumours—Papilloma—Polypus, &c,—Sarcoma and Carcinoma—Foreign

Bodies in the larynx.

The diseases of the larynx, like those of some other parts of the body,

have within recent times been made accessible, as they never were before, to

accurate clinical study, as the result of the invention of a special instrument

by means of which they can be almost completely investigated during life.

The laryngoscope was first introduced into medical practice in Vienna by
Tiirck and by Czermak, between whom there arose a lively contest for

priority in its discovery. The question has happily now become almost

forgotten, but the main facts are perhaps still worth recalling. Tiirck,

in the summer of 1867, began to examine his hospital patients with a

laryngeal mirror, such as had been used in physiological researches a few
years before by Manuel Garcia, a singing-master, who read a paper on the

voice before the Eoyal Society of London. Even this was not the first

starting-point of efforts to see the interior of the larynx in the living subject,

for it had been attempted, though with but little success, by several other

observers, including the younger Dr Babington in 1829 and Mr Avery in 184)4.

Tiirck himself suspended his operations in the winter of 1857-58 for want
of sunlight, and he lent his mirrors to Czermak, who setting to work with arti-

ficial illumination, became rapidly convinced of the extreme value of laryn-

goscopy for clinical purposes, and after publishing a paper on the subject in

March, 1858, in the ' Wiener Medicinische Wochenschrift,' travelled over

Germany, France, and England to make it more widely known.
I need not describe the laryngoscope, for it is now in the hands of every

practitioner. In using it, the first thing is to secure a bright light, whether
from an Argand burner, an oil lamp, the limelight apparatus, or the

sun itself. The patient is placed with his back to the source of illumina-

tion, the rays from which pass over one of his shoulders. The observer

seats himself opposite, on a chair slightly more raised, and throws the light

upon the lower part of the patient's face by means of a flat or slightly

.concave mirror. The patient is next made to open his mouth and to
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protrude liis tongue, aud this is gently grasped by the observer with
his thumb and forefinger in the folds of a small napkin, or given to

the patient himself to hold should the observer require to keep both
hands free. The light is thrown into the back of the fauces and kept
steadily fixed there. In the meantime a stalked laryngeal mirror is.

warmed over a flame, so that its surface may not become dimmed
by the moisture of the breath. To be sure that it is not too hot the
observer tests it by laying it for an instant upon the back of his hand. The

j

patient is now instmcted to go on breathing quietly and regularly, and to-

sound an " a " (as in fate) on rather a high note. This brings the fauces into

a position advantageous for the introduction of the laryngeal mirror, which
is held Hke a pen between the finger and thumb, and gently but rapidly
passed through the patient's mouth until it reaches the uvula, while the
stem lies at the angle of the mouth so as not to interfere with the entrance
of light. The observer should learn to use the laryngeal mirror with the
left hand as freely as with the right, because it is often necessary to have
the right hand disengaged for some other purpose while the mirror is held
in position. In traversing the mouth the instrument must have its face

turned downward, and it must take a curved course, being kept close to the
palate and as far as possible from the tongue, contact with which would of

course soil its surface. As it reaches the uvula it has to be tilted so that its

face looks forwards as well as downwards. It has also to be gently pushed
upwards and backwards, lifting the uvula aud the velum on its back. Whiio
this is being done the epiglottis and the interior of the larjoix commonly
become visible, being reflected from the surface of the mirror. If this is

not the case, slight changes in its position or in its inclination generally
bring them into view. It must not be moved about in the fauces, for such
a proceeding is almost certain to irritate the mucous membrane and to set

up retching or cough. As a rule it should not be carried so far back as to

touch the posterior wall of the pharynx, which in many patients is far more
sensitive than the velum, but some persons bear the mirror perfectly weU,
even when it is made to rest on- the pharyngeal surface. There is seldom
any necessity, so far as' purposes of diagnosis are concerned, for con-
tinuing a single observation for more than a very short time. Should it

be found that the interior of the larynx is not completely visible it is better

to withdraw the instrument and to reintroduce it a minute or two later,

when the patient has had a little rest.

It may well be supposed that the practical use of the laryngoscope is in

some cases attended with difficulties. In this matter, as in all others, habit

goes a long way. The student finds himself baffled, and fails altogether to

obtain a view of the larynx, whereas the trained observer succeeds at the
fijst attempt ; and, on the other hand, the patient who when the mirror is

first introduced in his mouth thinks he cannot tolerate its presence, finds

after a few trials that it is scarcely even uncomfortable. One trouble is

with the tongue, which in some persons becomes arched upwards, so as to

interfere not only with the passage of the mirror, but also with the admis-
sion of light to the back of the throat. They must then be directed to prac-

tise before a looking-glass until they can " make a wide throat." Or the
tongue may be held down by a spatula, which, however, is very apt to cause
retching. Another obstacle is sometimes the presence of eiilarged tonsils

narrowing the faucial space. This is best overcome by using a mirror
small enough to be slipped in between them. In some patients, again, the
uvula and the velum are so irritable that the slightest contact of the mirror
causes choking, or retching, or cough. Dr Morell Mackenzie then recom-
mends that small pieces of ice should be sucked for fifteen or twenty minutes
before the laryngoscopic examination is begun; this, he says, rarely if
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ever fails to blunt for a time the sensitiveness of the mucous mem-
brane. In yet other patients, again, who have affections of the throat

or lungs, the introduction of the mirror seems at once to be followed by the

entrance of a quantity of muco-purulent fluid into the fauces from below,

notwithstanding the repeated use of a gargle. Or the uvula may be so

long and pendulous that it curls round the under edge of the mirror, inter-

fering with the view of the larynx, or soiling the reflecting surface. The
way to correct this is to use a large mirror, so as to lift up the whole of

the uvula. But the most serious difficulty of all is that which is sometimes

caused by a large epiglottis, which hangs backwards over the entrance of

the larynx in such a way as to prevent anything else being seen beyond
itself. In many cases this obstacle is easily removed by making the patient

sound, or attempt to sound, the vowel e (as in fee€) on a high note. The
sound itself cannot actually be produced while the tongue is protruded, but
Stork says that the effort to produce it is often sufficient to raise the

epiglottis. Sometimes the interior of the larynx can be seen, in spite of a

pendant epiglottis, if the mirror is placed rather lower in the fauces than
usual and with a more vertical inclination of its surface, the patient's head
being at the same time thrown far backwards. But it may happen that all

these plans fail. An attempt may then be made to raise the epiglottis by a

curved sound brought into contact with its under surface. Frankel, in

Ziemmsen's * Handbuch,' says that when the epiglottis has been raised by
such an instrument it falls slowly back again, so that even after removal of

the sound, one can obtain a glimpse of the interior of the larynx. But in

most persons the under surface of the epiglottis is so sensitive that a choking

sensation is produced as soon as it is touched.

The parts reflected in a laryngeal mirror retain their proper positions so

far as concerns the side of the body on which they seem to lie : the left

vocal cord is visible upon the left side of the mirror, the right one upon the

right side. But in an antero-posterior direction they appear to be inverted

in such a way that one might suppose oneself to be looking at the larynx

from behind instead of through the mouth, as is actually the case. In other

words, the base of the tongue and the epiglottis form the top of the laryn-

goscopic image, the arytsenoid cartilages and the entrance of the oesophagus

are at the bottom of it. It is to be observed that the appearance of the

epiglottis varies widely in different persons. Sometimes little more than

the edge of it is seen, sometimes a large part of its. posterior surface, which
has normally a bright red colour, apt to be taken for morbid congestion.

The rest of the laryngeal mucous membrane is of a paler tint, the vocal cords

themselves being white and glistening.

Most of the affections of the larnyx interfere with the natural performance
of both of its two principal functions, the formation of the voice and the

passage of air into and out of the trachea; and many of them are also

attended with other symptoms, such as pain, tenderness, a peculiar cough,

and dysphagia, as well as with varied and complicated laryngoscopic appear-

ances. It therefore seems advisable to begin the description of laryngeal dis-

eases with certain affections, of which some give rise only to an impairment or

loss of the voice, others only to interference with the breathing, the results

of examination with the mirror being correspondingly simple and definite.

These are the paralytic and the spasmodic affections of the muscles of the

larynx. Although, being of secondary importance to the specialist, they

are usually consigned to the end of systematic treatises, they possess

peculiar interest for the general physician on account of their bearing on
diseases of distant structures. Their proper place in this work should,

indeed, be among the affections of the nerves or of the nervous centres, but
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for reasons of practical convenience it is desirable to tate them witli other

affections of the larynx.

Different writers classify laryngeal paralyses in different ways. Stork
first discusses affections of the several muscles one by one, as they may
theoretically be imagined to occur ; afterwards he passes to more complex
forms, in which many muscles are involved together. Dr Mackenzie arranges

them according to their supposed seat in the bulb, in the trunks of the vagi,

or in the various laryngeal branches of those nerves. For my present pur-
pose it will be sufficient if I describe such forms of paralysis as are actually

recognisable in clinical practice, pointing out for each of them as far as is

possible the nervous lesions that give rise to them and the muscle or the

muscles involved.

Afterwards I shall give brief accounts of the spasmodic affections to

which the laryngeal muscles are liable.

Paealtsis of all the Muscles supplied by the Recurrent
Laryngeal Nerve or Nerves.—Among the most frequent paralytic

affections of the larynx, as might naturally be anticipated, is one which
involves all the muscles supplied by the recurrent nerve either ou one side

or on both. This, when unilateral, is sometimes spoken of as "hemi-
plegia of the larynx," but I think it is clearly unadvisable, as it is altogether

without precedent, to employ the term hemiplegia for a local form of

paralysis. If a special name is wanted, it would be far better to follow the

analogy of the word ophthalmoplegia, invented by Mr Hutchinson for a
general paralysis of aU. the muscles of the eyeball, and to speak of "laryn-
goplegia" when the muscles of both sides of the larynx are affected, while
the name of " hemilaryngoplegia " might be assigned to cases in which the
paralysis is one-sided. It is true that the jDaralysis is not quite universal,

since the crico-thp'oid muscles must be supjDOsed to escape. But it

does not appear that any appreciable physiological action results from
theii" contraction when the other laryngeal muscles are powerless. More-
over, Tiirck is said to have observed fatty degeneration and atrophy of

the crico-thyroid muscle in a case in which the recurrent laryngeal nerve was
alone affected, while the superior laryngeal nerve entirely escaped.

It will be necessary to describe separately the effects of unilateral and of

bilateral paralysis of the recurrent nerve.

1. JJnilate^-al reciirrent paralysis is characterised laryngoscopically by a
complete immobility of *the corresponding vocal cord, whether the patient

onl}^ continues to breathe or utters a vocal sound. The position occupied
by the cord is usually what is termed the " cadaveric position "—the same as

that assumed by the vocal cords in the dead body, when no muscular force

any longer acts upon them—intermediate between those which may be
usually observed during phonation and during inspiration. But some-
times the cord stands nearer the middle line, being drawn inwards by
the action of the arytsenoideus muscle. The cord itself looks concave.

The summit of the arytsenoid cartilage is placed a little further forwards
and inwards than that of the opposite cartilage, so that it looks larger in

consequence of more of its hinder surface being exposed to view. When
a sound is uttered, the opposite arytsenoid cartilage moves further than
usual, and the unaffected vocal cord is drawn up to and even across the
middle line, until it may come close to the affected cord, so that the
chink of the glottis is placed obliquely. At the same time the summit of

the mobile arytsenoid cartilage crosses in front of the cartilage on the
paralysed side. When paralysis has lasted a long time, the affected cord
may be seen to be obviously atrophied, and may oscillate backwards and
forwards as the stream of air passes over it.
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The voice of a patient with unilateral recurrent paralysis is often much
less altered than might have been expected. It is apt to be weak and more

or less hoarse, and to break into a falsetto as soon as an attempt is made
to speak forcibly. This last peculiarity was originally pointed out by
Prank, but recent writers say that it is less constantly observed than was at

one time supposed. A point to which Gerhardt has drawn attention is that

when two fingers are placed, one on each of the thyroid cartilage, while the

patient is speaking, a more distinct vibration can be felt with one finger

than with the other. There is not the slightest dyspnoea.

2. Bilateral paralysis of all the muscles supplied by the two recurrent

nerves is characterised laryngoscopically by immobility of both vocal cords

in the cadaveric position. It is to be noted, however, that the paralysis is

not seldom incomplete on one side or on the other, in which case partial

movements of one cord may of course be detected.

There is complete aphonia, the voice being reduced to a whisper. The
patient is unable to cough or to expectorate at all forcibly. There is no
dyspnoea, at least in adults. This is a point about which there was at one

time some divergence of opinion, but it seems now to have been finally

settled. Scheck has recorded a case in a boy of seven, whose breathing

was in no way interfered with. Ziemssen, however, still says in his ' Hand-
buch ' that in deep inspiration the cords may be drawn a little further

inwards than before, and that a stridulous sound may be produced by their

oscillations or by those of the other laryngeal structures in the stream

of air.

Diagnosis.—It must be borne in mind that immobility of the vocal cord,

whether on one side or on both sides, is not in itself proof of the presence of

a paralytic affection. As Dr Semon pointed out in the ' Medical Times and
Oazette ' for 1880, precisely the same laryugoscopic appearances may be the

result of anchylosis of the crico-arytsenoid joints. This fact had, indeed, been

recognised to some extent by previous writers, especially in Germany. But
it seems to have been generally supposed that a perichondritis, whether of

the cricoid or of one of the arytsenoid cartilages, before leading to fixation of

the corresponding joint, must almost of necessity be attended with suppu-

ration and with swelling of the overlying submucous and mucous tissues.

Dr Semon has insisted that all such changes may be absent, and that the

affection may produce only a development of fibrous tissue which obliterates

the synovial cavity and unites the cartilages firmly to one another. The
causes of anchylosis of the crico-arytsenoid joints will be discussed under

the head of laryngeal perichondritis. It is of course only when the posi-

tion of the affected arytsenoid cartilages is such as to bring the cords into

the cadaveric position that the case can be taken for one of recurrent

paralysis.

Pathology.—The causes of paralysis of the muscles supplied by the

recurrent nerve or nerves fall into two groups. On the one hand there may
be central disease of the nuclei of the nerves of the eighth pair, on one side

or on both sides, in the pons ; the affection then commonly forms part of a

bulbar paralysis or of a multiple sclerosis, or of some chronic lesion of the

cerebro-spinal centres ascending from the cord. The paralysis is then

usually bilateral. Or, on the other hand, the disease may be peripheral;

•causing interference with the roots or trunks of the spinal accessory and
pneumogastric nerves near the base of the skull, or with the trunk of the

pneumogastric after its separation from the spinal accessory or with the

recurrent laryngeal nerve itself below its origin from the pneumogastric.

As a rule, the paralysis is in such cases unilateral. Indeed, by far the

most frequent cause of paralysis of the muscles of one half of the larynx

is aneurysm of the aorta, in which case the affection is most often on
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tlie left side. Aneurysm extending to the innominate artery may, how-
ever, compress the right recurrent nei*ve. And, again, mediastinal growths
of various kinds may interfere with the left nerve, while either the left

one or the right may be pressed upon by goitrous or other enlargements
of the thyroid body, or by cancerous tumours starting from the oesophagus.

It is a further peculiarity of these last-mentioned peripheral causes that
they not infrequently affect in succession both recurrent nerves, and
produce a bilateral paralysis. Dr Mackenzie has published a case in
which there were two aneurysms of different parts of the aorta, one of

which compressed the right and the other the left recurrent nerve. And
in 1866 Dr Baumler recorded a very interesting example of a bilateral

paralysis of the recurrent nerves, apparently due to the pressure of a
large pericardial exudation. It is, however, a more remarkable fact that
peripheral interference with a single vagus sometimes causes precisely the
same result. This, I believe, was first pointed out by Dr Baumler in the
* Path. Trans.' for 1872 ; two years later Dr George Johnson made it the
subject of a very interesting paper, which may be found in vol. Iviii of the
' Med.-Chir. Trans.' The only possible explanation seems to be that an
irritant action is conveyed upwards to the bulb by the centripetal fibres of

the affected vagus. Consequently, it is obvious that a lesion involving
only the recurrent nerve and not the vagus itself must be incapable of pro-
ducing the same effect, as was well shown by Dr Semon in the ' Berl. klin.

Wochenschrift ' for 1883. The circumstance that the paralysis set up by
such an irritant action is bilateral may be explained by the existence of a
close connection between the nuclei of the two sides, as is postulated by
Dr Broadbent's hypothesis (see p. 485). But Lockhart Clarke further
showed that some of the fibres of origin of the spinal accessory nerve
(which in reality include the root-fibres of the recurrent laryngeal)

actually pass across the middle line, being derived from the opposite
nucleus

;
perhaps, therefore, it is not inconceivable that disturbance of

a single nucleus should cause a bilateral paralysis. Whether any organic
change develops itself in the nucleus or nuclei is as yet uncertain ; it •

seems as yet not to have been carefully looked for. The muscles on
both sides become atrophied, as was clearly shown in Dr Baumler'

s

case. I may, indeed, observe that there is no form of paralysis in

which the resulting muscular atrophy is more obvious on dissection than
in paralysis of the muscles supplied by the recurrent nerve. In uni-

lateral cases, in particular, the contrast between the whitish-yellow,

shrunken crico-arytcenoideus posticus on the affected side and the red fleshy

muscle opposite to it is more striking than any similar condition that I
have ever seen in other parts of the body. The recurrent nerve also,

below the point at which it is compressed, is greatly wasted and of a dull

grey colour.

The prognosis of recurrent paralysis depends upon its cause. In
Baumler' s case, in which it was dependent upon exudation into the peri-

cardium, the patient, whose voice had been reduced to a whisper, recovered

quickly as the effusion underwent absorption ; within four or five weeks
from the time when he first became hoarse he could speak nearly as well as

ever. As a rule, the disease which causes the paralysis is incurable, and
the paralysis itself persists until death. A goitre, if this is present, should
of course be actively treated. It is generally useless to prescribe strychnia

or to apply galvanic or faradic currents.

Pabalvsis of the Abductors of the Cords (the Crico-abyt^koidei
PosTici).—Since recurrent paralysis is commonly the result of a morbid jg

process gradually destroying the fibres of the nerve or the nucleus from 1
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which they arise, it is natural enough that cases should be met with in

which some only of the muscles supplied by it suffer, while others escape.

But what is a very remarkable fact is that such incomplete forms of paralysis

should invariably (so far as is at present known) affect one particular

muscle, the crico-arytcenoideus posticus, of which the function is to keep the

cords apart during respiration, and especially to widen the space between

them on deep inspiration. Indeed, within the last twenty years a, good
many cases have been recorded in which there has been paralysis on both

sides of the larynx, and yet no muscle has been attacked except this one on
either side. G-erhardt published the first example of such an occurrence in

1863, and an admirable lecture on the subject by Riegel may be found
in the second volume of ' Grerman Clinical Lectures ' edited for the New
Sydenham Society in 1877. But it is especially to Dr Semon that we
are indebted for an adequate appreciation of the special proclivity of the

abductor muscles to become paralysed. The reason for this proclivity is

still obscure. When there is a nuclear lesion in the bulb, it may of course

be accounted for on the supposition that the nucleus for the fibres to the

abductors is really distinct from that for the other laryngeal muscles,

just as we explain how in ordinary cases of bulbar paralysis the lower

part of the face generally becomes affected while the upper part escapes.

But the result is just the same when the disease is one which involves

either the upper part of the vagus or the recurrent nerve. The only

possible explanation then seems to be that the fibres to the abductors

undergo complete destruction earlier than those to the adductors. Eiegel,

indeed, actually found in one of his cases, in which both the recurrent

nerves were embedded in dense connective tissue, that although the

majority of the fibres had undergone fatty degeneration, some still

retained their normal structure. May we suppose that, on account of

their relatively simple function, the crico-arytsenodei postici have a smaller

nerve-supply than the rest of the laryngeal muscles, so that when the

recurrent nerve is pressed upon there is in the case of the muscles in question

no possibility for undamaged fibres to take up effectively the work of those

which have been destroyed, whereas for other muscles having more varied,

functions and a richer nerve-supply, such substitution readily takes place ?

During the meeting of the International Congress in 1881, Eosenbach
pointed out that in paralytic affections of the limbs there is an analogous

fact in the greater liability of the extensors and abductors than of the

adductors to suffer. Perhaps, too, a further corroboration of such a view

may be found in the circumstance, to which I shall shortly have to allude,,

that when the laryngeal muscles are affected with spasm, the abductors are

invariably overpowered by the adductors. This is certainly altogether

consistent with the hypothesis that the nerve-supply to the latter group of

muscles may be more abundant than that to the former.

The laryngoscopic appearances which characterise paralysis of a single

crico-arytaenoideus posticus are that the corresponding vocal cord lies more
or less near the median line, and does not move outwards as it normally

should when the patient takes a deep breath. On the other hand, during

vocalisation it moves freely inwards. Hence one must bear in mind that

unless the state of the larynx is carefully inspected while the patient is not,,

as well as while he is, attempting to utter a sound, this affection will neces-

sarily be overlooked. When both abductor muscles are paralysed, the two
cords lie nearer one another than they do in health. The degree to which
they are approximated varies with the duration of the paralysis. In cases

of long standing, they may lie so close together that during inspiration it

is scarcely possible to perceive the slightest chink between them ; during
expiration they then recede slightly from one another. Kiegel insists on
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"the fact tliat this extreme narrowing of the space between the cords is the
result of a gradual contraction of the antagonists of the paralysed muscles,
exactly analogous to that which occurs in paralytic affections of certain

muscles of the eyeball, of the face, or of the limbs. But in a case recorded
by Feith it seems to have come on within a few days from the commence-
ment of the paralysis.

Another factor in the production of such a very marked stenosis of the
glottis during inspiration is, however, in all probability a sucking in of the
-cords towards one another in consequence of the diminution of atmospheric
pressiu-e upon their lower as compared with thab upon their upper surfaces.

In two cases seen by Dr Semon, there was a modification of the usual
laryngoscopic appearances ; the cords were close together only along their

anterior two thirds, and diverged posteriorly so as to leave a triangular
opening with its base at the inter-aiytaenoid fold. It is suggested that this

depends upon a limitation of the paralysis to the outer fibres of the crico-

ai^tsenoidei postici, their inner fibres escaping. Riihlmann has in fact

endeavoured to show that each of these muscles consists of two portions
having different functions ; the inner portions, he says, draw the arytaenoid

cartilages downwards and outwards upon the cricoid ; the outer portions
rotate the arytaenoid cartilages upon their vertical axis.

Apart from the results of a laryngoscopic examination, subjective sym-
ptoms of paralysis of a single crico-arytsenoideus jiosticus are altogether want-
ing. The patient's voice is of course perfect, and as there is plenty of room
for the entrance of air, he experiences not the slightest dyspnoea, even on
exertion. It is this fact which gives its special imjiortance to Semon's
observations as to the invariable occurrence of paralysis of this muscle as
the result of a partial destruction of the recurrent laryngeal, or of the vagus
nerve-trunk, or root-fibres, or nucleus. He has shown that there are a
great many cases of aneurysm, of mediastinal growth, of carcinoma of the
-oesophagus, and even of disease at the base of the brain, upon which a
routine use of the laryngoscope throws as much light as does the routine
use of the ophthalmoscope in some cases of cerebral tumour or of chronic
Bright's disea&e.

On the other hand, when both abductors of the vocal cords are paralysed,

the symptoms may be of the most urgent and dangerous character. The
voice is still imimpaired unless there is a coincident inflammatory affection

of the larynx. But there may he the most distressing inspiratory dyspnoea,
the air being slowly drawn into the chest with loud stridor, and the patient

becoming livid, with cold extremities, and ultimately dying of suffocation.

In such cases the laryngoscoj^e is needed, not so much to distinguish the
affection from other diseases of the larynx as from stenosis of the trachea
•or of the main bronchi. It is to be borne in mind that the mere fact that
during inspiration the cords are drawn close together near the middle line

is not of itself proof that there is any paralysis of the abductors ; there may
be merely a spasmodic affection of the adductors. What generally at once
marks the difference is the way in which the dyspnoea begins. A primaiy
spasm is sudden and rapid in its development ; the contraction of antago-
nists which obstructs the entrance of air in cases of paralysis of the
abductors comes on slowly. At first there is difficulty of breathing only
when the patient makes some effort or exertion

;
gradually it becomes per-

sistent and increases in severity. Another morbid condition from which
paralysis of the crico-arytsenoidei j^ostici muscles has to be distinguished is

.an anchylosis between the cricoid and the arytaenoid cartilages, in which
the latter happen to be placed in such a position that the cords lie close
together. One point which ought to serve as a ciiterion between these two
affections is that in anchylosis the immobility is, or may be, absolute.
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which should not be the case in paralysis. But Dr Semon speaks of the
diagnosis as sometimes impossible.

With regard to the causes of paralysis of one or both of the abductor
muscles of the cords, we have already seen it may be either central, or due
to some affection involving the upper parts of the vagi, or the recurrent-

nerves in their course. In the ' Pathological Transactions ' for 1882 a case is

recorded by Dr Whipham, in which a bilateral paralysis of the abductors
was dependent upon implication of the left pneumogastric and recurrent

nerves in the walls of a thoracic aneurysm. In some cases this form of para-

lysis has followed diphtheria, and once it has been a sequela of facial

erysipelas. Sometimes it has been ascribed to exposure to cold; and Dr
Mackenzie thinks it is not infrequently due to direct pressure upon, or irri-

tation of, the fibres of the crico-arytsenoidei postici through the anterior wall

of the pharynx in swallowing. Indeed, a case by Ott is cited, in which it

was the result of the impaction of a piece of meat for twenty-four hours at

the orifice of the oesophagus.

Prognosis and treatment.—In some cases such as those to which I have
just been referring, as well as in others in which the aetiology remains
altogether obscure, recovery takes place after weeks or months, without its^

being obvious that treatment has been directly concerned in bringing
about this result. Much more often the affection remains incurable.

Sometimes a large amount of relief to the subjective symptoms, with
temporary disappearance of the attacks of dyspnoea, may be attained by
the subcutaneous injection of strychnia {^-^fk grain of the sulphate,,

gradually increased to -^-j^th, daily) or by systematic use of faradisation.

The proper method of applying the current is by a laryngeal electrode

(which will be described at p. 784), with a flat spade-shaped extremity
that can be laid upon the pharyngeal mucous membrane, over the
paralysed crico-arytsenoid muscles. It is, however, very important that
one should not be content with a partial success from this or any other-

plan of treatment. So long as the objective signs of stenosis of the
glottis continue, there is always the risk of the sudden supervention of a
fatal attack of dyspnoea, as in a case recorded by Dr Semon in vols, xi

and xii of the ' Clinical Society's Transactions,' in which the patient's life

was just saved at the last moment by tracheotomy, and by artificial respira-

tion continued for three and a half hours. The rule is therefore laid down
by him, that the trachea should be opened without delay, as a measure of

precaution, in every case of paralysis of the abductors, attended with
considerable stenosis of the glottis, and with marked dyspnoea, unless by
some other method one succeeds within a short time in bringing about not
merely subjective relief, but also an actual enlargement of the opening.

Paealtsis of the Adductoks of the Cords.—There is, in every
respect, the most marked possible contrast between paralytic affections of
the abductors and of the adductors of the cords respectively. They differ

in their causes, in their symptoms, and in their course. A paralysis limited

to the adductors is never due to organic lesions affecting either the fibres

of the vagi or of the recurrent nerves, or their nuclei of origin. On the
other hand, such an affection is not at all infrequent as the result of other
causes, which I shall presently give, but which themselves seldom, or per-
haps never, give rise to paralysis of the abductors.

The laryngoscopic appearances which accompany paralysis of the
adductors vary somewhat according to the precise seat of the affection ; for
it is to be borne in mind that, instead of being (like the abductors) a single

pair of muscles, the adductors consist of a group of muscles on each side of
the larynx, any one of which may probably be paralysed separately. These^
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inuscles are classed togetlier by Henle and Luschka tinder tlie name of tlie

sphincter sive constrictor rimce glottidis ; and as in one important point their

descriptions, botli anatomical and physiological, differ widely from those

which have generally been taught in English textbooks, it is necessary for

me briefly to allude to their views. The point to which I am referring con-

cerns the pair of muscles which in this country are known as the thyro-

arytaenoidei, and which are commonly supposed to have the function of

relaxing the vocal cords, thus acting as antagonists of the crico-thyroidei.

Now, the German anatomists divide the muscles in question into two on
either side, naming them the thyro-arytcenoidei externi, and the tJiyro-

arytcsnoidd interni respectively. The thyro-arytaenoidei interni are described
as a pair of prism-shaped muscles, each of which has one of its edges pro-
jecting into the substance of the corresponding vocal cord. Their function
is to straighten and to approximate the cords in the act of vocalisation. In
other words, they co-operate with, instead of being opponents of, the crico-

thyroidei
; and they are sometimes spoken of as being the " internal

tensors," the crico-thyroidei as the "external tensors" of the cords.

Now, if the thyro-arji^senoidei interni are paralysed, the effect is that
when the patient attempts to speak, the cords, instead of being straight,

are both concave, and enclose between them a narrow oval space. If the
affection is unilateral, the space appears bounded by a straight and a
curved line. The width of the space between the cords depends partly
upon tbe pitch of the sound which the patient is trying to utter, being
greater when the pitch is low than when it is high. For one must
remember that every degree of loss of power of the vocalising muscles may
•occur, from the slight possible paresis up to the most complete paralysis.

On the other hand, an isolated paralysis of the arytcsnoideus muscle
-causes the rima glottidis to gape posteriorly, between the two arytsenoid

•cartilages, while the cords themselves meet perfectly. The laryngoscopic
appearance is then that of a triangle behind, with its apex prolonged into

the normal narrow chink. Pieniazck, however, writing for Stork in his work,
says that in some cases the ligamentous and the cartilaginous parts of

the rima form two continuous straight lines, one on each side, there being
a triangular interval between, which has its apex in front at the thyroid
cartilage, its base behind, beneath the posterior commissure.

Another laryngoscopic appearance sometimes observed is that the processus
vocalis of each arytaenoid cartilage forms an angle inwards ; it is believed

to represent a combination of paralysis of the thyro-arytcBnoidei interni with
that of the arytcsnoideus.

An isolated paralysis of the two crico-arytcenoidei laterales is said by
Pieniazck to produce in the laryngeal mirror a figure with an angle outwards
corresponding with the processus vocalis on each side, the rima being quadri-

lateral and lozenge-shaped. Ziemssen, however, doubts whether such an
affection of these inuscles ever occurs.

If all the muscles forming the sphincter rimce glottidis are paralysed at

the same time, the rima glottidis, when the patient attempts to speak,

forms an oval space ; but this is not bounded behind by the point of

contact between the two processus vocales, as when the thyro-arytsenoidei

interni alone are affected ; it extends backwards between the arytsenoid

cartilages to beneath the posterior commissure.

Lastly, according to Dr Mackenzie, it is possible to recognise laryngo-

scopically a paralysis limited to the crico-thyroidei muscles which, of course,

differ from all the rest in receiving their supply from the superior laryn-

geal nerves. The appearance which indicates such an affection is said to

be that the rima glottidis presents a wavy outline, the form of which is

described in one case as having been subject to frequent variation.
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It has still to be remarked that paralytic affections of some of the

muscles forming the sphincter rimce glottidis may be associated with spasm
of others, and also that the exact seat of a paralytic affection may be
different on the two sides of the larynx. One can easily imagine that it

may sometimes be difficult, or even impossible, to determine the precise

character of such cases.

Aphonia.—The main symptom in all cases of paralysis of the adductors of

the cord is impairment of voice, extending from hoarseness up to the most
complete aphonia, so that the patient may be utterly unable to speak except
in a whisper. As to whether such a total loss of voice is ever the result of the
isolated affections of individual muscles there seems, however, to be some
doubt. Ziemssen says that this effect can hardly be produced even by
paralysis of the thp'o-arytanoidei interni, so long as the crico-arytcenoidei

laterales and the arytcenoideus remain in action, and bring together the pro-
cessus vocales of the two arytaenoid cartilages. Paretic states of the
various muscles give rise not only to hoarseness, but to an undue sense
of fatigue in speaking or in singing, to an inability to maintain the voice

for as long a time as usual, and to a want of power to call out loud or to
shout.

On the other hand, it is a striking fact that many patients who have
complete aphonia nevertheless continue to be able to cough, and also to
sneeze, and that these reflex acts are accompanied with a laryngeal sound,
which clearly proves that for this performance the cords can be perfectly

well brought into contact. This is especially apt to be the case with hyste-
rical women, who, in fact, are the most frequent subjects of paralysis of the
adductor muscles. Dr Mackenzie says that he has met with such an affection

in girls only eight or ten years old, but hysteria is by no means unknown
at such an age. Phthisis is another disease in which a paralytic aphasia is

of rather frequent occurrence. Dr Mackenzie speaks of having in 1865
examined at the Brompton Hospital thirty-seven consumptive patients in
whom the voice was affected, and of having found that in eleven of them
*' the affection was purely functional." Sometimes a paretic, or even a
completely paralytic, state of the thyro-arytaenoidei and of the transverse
muscles follows an attack of laryngeal catarrh ; it may then continue long
after the mucous membrane ceases to show congestion. Dr Mackenzie says
that this frequently occurs in public speakers, and especially in clergymen.
In other cases paralysis of the adductors of the vocal cords is regarded as
" rheumatic "—in the Gei-man sense of the word, i.e. directly dependent upon
the action of cold upon the affected nerve-twigs or muscles. Sometimes
it is the result of over-exertion of the voice, as in singers, and such cases are
usually slight and transitory. But Dr Mackenzie speaks of paralysis of
the thyro-arytsenoidei interni as being occasionally the result of an actual
" sprain " of the muscular tissues in some undue effort at vocalisation, and
as then proving exceedingly intractable. Paralysis of the transversus (or
of some of the other muscles) seems to be sometimes dependent lipon

gummatous or other lesions directly destroying the substance of the
muscle. Dr Mackenzie also mentions poisoning by lead or by arsenic as
possible causes of a paralytic affection limited to one or more laryngeal
muscles ; a case which he cites, and which occurred in a painter, is de-
scribed as one of complete loss of power of " the adductor of the right
vocal cord."

It is a peculiarity of hysterical aphonia, which (as we have seen) is

dependent upon paralysis of some or all of the adductors of the cords, that
the patient is apt to suddenly regain the voice under the influence of violent
emotion or shock. The recovery in such cases may be either transitory or
permanent. Since the introduction of the laryngoscope it has become the
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usual practice to treat sucli cases by tlie application of a powerful induced

current to the interior of the larynx, and this leads to brilliant success.

The method is as follows : One electrode is connected with a metal plate

fastened upon a necklet which is put round the patient's neck so that the

metal plate rests on the front of the larynx. The other electrode consists

of a small metal ball or sponge fixed to the end of a long curved stem,

which can be passed down into the space between the vocal cords. The
stem of this "laryngeal electrode" is so constructed that it transmits no
cuiTent until the end of it has entered the larynx ; at that moment the

operator with his finger presses down a key by which the circuit is com-
pleted. All obsei'vers seem to be agreed that the only way by which it is

possible to count upon a successful result from this procedure is that of

using on the very first occasion a current of great power, which is of course

exquisitely painful, but which makes the patient almost involuntarily utter

a loud articulate ciy, whereupon the electrode is instantly withdrawn. If

less than this be attempted at first, Dr Semon tells me that electricity often

fails altogether. Dr Mackenzie speaks of having cured cases of six, seven,

eight, and even ten years' standing. Sometimes it is necessaiy to repeat the

application of the induced cm-rent several times and during many weeks
before a permanent result is attained. In some cases, however, the intro-

duction of an electrode within the larynx is not required ; it is sufficient to

apply a current across the neck from one side to the other, the electrodes

being placed one over each thyroid cartilage. Dr Mackenzie speaks also of

having occasionally succeeded with stimulating steam-inhalations made with

oil of Calamus aromaticus, or with creosote ; or he has used a strong solu-

tion of nitrate of silver (5] ad 5j) or of perchloride of iron (5ij ad 3J),

applying it with a brush to the laiynx or introducing it in the form of

spray.

Laetngismus Steidtjlus.—This appears to me to be, in spite of its

clumsiness, the best name for an affection which by many recent writers is

described as spasynus glottidis. The latter term is, in fact, at once too

wide and too narrow for the purpose—too wide because obstruction of

the glottis by spasm is really present in many diseases and not in one

only, too narrow because in the disease now to be considered there is, or

may be, spasm of many other muscles besides those of the larynx. Laryn-
gismus stridulus in its extreme forms exhibits an organised series of

phenomena, comparable only with those which characterise an epileptic

seizure. As we shall presently see, there have been doubts as to whether

it is dependent on a primary disturbance of the central nervous system,

or is reflex and due to peripheral in-itation. But however this may be, its

proper place in the nosology is certainly among the neuroses (c/. p. 615)

and the only reason for discussing it in this place is that clinically its

symptoms have to be studied in relation with those of laryngeal diseases.

The name of laryngismus stridulus was invented by Dr Mason Good, and
has since been very generally adopted. Another name for it is that of " child-

crowing," proposed by Dr Gooch. At one time it was called " thymic

asthma," under the idea that it was caused by enlargement of the thymus,

an idea which, originally promulgated early in the last century, was strongly

maintained by Kopp in 1830, but has since been finally rejected by Bednar
in 1852, and by Friedleben in 1858. As a matter of fact, it is now certain

that there is no relation whatever between laryngismus and the state of the

thymus.
In its simplest form laryngismus stridulus consists of a disturbance of

the natural rhythm of the respiration, such that the child (for the disease

is one of childhood) first holds its breath and then makes a more or less
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noisy inspiration. This occurs again and again at varying intervals

—

perhaps especially on the first waking from sleep—but neither parents nor
nurses may attach much importance to it, thinking that it is merely a
" catching in the breath." Gradually, however, the paroxysms may assume
a more serious character, or this may belong to them from the very com-
mencement. The child then shows signs of great distress and alarm. Its

neck and back become arched, its chest and abdomen fixed and rigid,

its eyes turned upwards, its limbs tonically contracted, the thumbs being
bent inwards, the fingers extended, the wrists flexed, whereas the legs

are thrust out, the soles turned inwards, the toes stretched wide apart.

Its face, at first pale, may turn purple, or of a ghastly leaden colour. Some-
times the faeces and the urine are discharged involuntarily, sometimes there

is a noisy expulsion of flatus. After a few seconds, or a minute or two at

the longest, the spasm yields. In all probability, while it lasts, the glottis

is comjjletely closed. As it passes off a chink is formed, through which the

air can slowly enter, making a loud crowing sound. This usually ends the

seizure, but sometimes two or more paroxysms occur in rapid succession.

Or, according to Steffen, in Ziemssen's * Handbuch,' a few unrythmical and
noisy expirations, and one or more whistling or crowing inspii'ations, may
2)recede the stoppage of the breath which constitutes the central feature

of the attack. After the paroxysm is over the child often frets or cries for

a little while ; or it may fall asleep ; or, again, it may at once seem to be as

well as ever, returnmg with as much zest as before to its toys, or to any
game in which it may have been engaged.

It is clear from this description that, as I have already remarked, many
other muscles besides those of the larynx are concerned in the production

of attacks of laryngismus stridulus. The preliminary stoppage of breathing

may, in mild cases, be perhaps attributed to a mere inhibition of the respi-

ratory centre, rather than to spasm. Steffen, indeed, says that with few
exceptions the diaphragm and the chest walls are " in the inspiratory posi-

tion " when the pause occurs, but I think he can hardly mean that they are

in the position which they normally occupy when inspiration is completed,

for if so, how is the prolonged inspiratory movement that immediately

follows to be satisfactorily accounted for ? Even as to the part played by
the intrinsic muscles of the larynx at the time when the crowing inspiration

takes place there has been some difference of opinion among writers. Some
have doubted whether there is simply a spasm of the sphincter of the glottis

(as is generally supposed), and have thought that there must be also para-

lysis of the crico-arytsenoidei postici, of which the function of course is to

keep the cords apart. Now, in experiments on rabbits it is found
that if the superior laryngeal nerve on one side is divided, and its central

end is then excited by a faradic current, the result is a strong bilateral

adduction of the vocal cords. But if stimulation of the centres in the
bulb thus normally tends to evoke such a movement, the only question
that remains is whether, when it occurs, the nerve-fibres to the abductors
are left out of the reflex circle, or whether these muscles are overpowered
by their antagonists as a result either of their owa intrinsic weakness
or of a less powerful degree of innervation. For my own part I think
that the preponderant action of the sphincter is sufiiciently explained by
the latter hypothesis, supported as it is by facts already adduced at p.
779 with regard to the relative liability of the two groups of muscles to
j)aralysis.

But it does not always happen that a seizure of laryngismus stridulus
ends favourably. Sometimes, instead of relaxing, the spasm persists until
life is extinct. There is then, of course, no crowing sound, and there may
be nothing whatever to indicate the cause of a death for which the parents

VOL. I. 60
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are utterly unprepared. Some years ago I made an autopsy on the body of
an infant aged sixteen montlis, all tliat I was told about it being that it had
died suddenly and had been brought to the hospital by its mother. Finding
nothing to account for such an occurrence, I presently thought of laryn-
gismus stridulus, and on inquiry next day I learnt that the child had
previously had attacks of " child-crowing." Steffen relates the case of an
infant six months old, who was one night taking the breast when it was
attacked with slight spasm of the glottis, after which it went on sucking.
However, the attack returned more severely, and the child fell backwards.
Within a quarter of an hour Steffen was at the spot. The child had been
laid in its cot under the idea that it was sleeping. He found it livid and
dead, without any signs of spasm of the limbs or of any other part than
the larynx. Sometimes, however, death is preceded by tremulous twitch-
ings of muscles, or even by a more or less complete epileptiform convulsion,,

exactly as is the case in other forms of asphyxia. As may well be supposed,,
after death from laryngismus stridulus the brain and its membranes are
found gorged with blood, but there is no reason whatever for imagining that
the congestion is antecedent to the paroxysms or concerned in producing
them. When the disease has been of some standing the lungs may, accord-
ing to Steffen, be found emphysematous ; if this is really the case, in

uncomplicated instances of an affection in which there is only inspira-

tory dyspnoea, it has an important bearing on the theory of emphysema in
general.

^Etiology.—The most obvious fact in the aetiology of laryngismus stridulus-

is its relation to rickets. According to Steffen, at least nine tenths of all cases
are in rachitic children. By Elsiisser it was thought that craniotabes wa&
in a special way associated with the development of laryngismus, but this

appears not to be the case. It is doubtless in consequence of their having
all in turn been sufferers from rickets that laryngismus has been sometimes-
noticed in several successive offspring of the same parents. Dr Eeid men-
tions a family of thirteen, of whom only one escaped laryngismus and four
of them died of it. Children affected with laryngismus are not infrequently
fat, so that their parents fondly imagine them to be hearty and strong ;

but this, as is well known, is quite compatible with their being highly
rachitic. A curious point, which I believe to have been originally noticed
by Henoch, is that laryngismus stridulus is of far more common occurrence
in the early part of the year than later on. Dr Gree, among sixty-three
cases, observed no fewer than fifty-five between the months of February
and June inclusive. His explanation is that the extent to which children
are kept indoors during the winter increases the irritability of their nervous
centres.

Age and sex.—The age at which laiyngismus stridulus begins is generally
from four months to two years. But Dr Eeid relates cases in infants only
a few hours after birth ; and some have been recorded in children of various
ages up to nine years. There is, however, one remarkable fact which shows
that rickets can only be looked upon as a predisposing cause of laryngismus,,

namely, that the latter affection is greatly more frequent in boys than in

girls. Steffen cites figures from different observers, showing that the pro-

portion of males to females is higher than that of two to one. In relation

to it he alludes to the circumstance that membranous croup also is far more
commonly seen in male children than in female; and this is still more
markedly the case with false croup. Such an indication of a relationship
between laryngismus and other diseases of the main air-passages no doubt
tends to make one hesitate in assigning a principal place in its pathogenesis

^

to an ovei--excitability of nerve-centres in the bulb. Otherwise it is

almost impossible, in meditating upon the subject, to avoid arriving at that
j
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conclusion. What are the facts as regards the occurrence of tetany and
carpo-pedal contractions in children of the two sexes ? On making cursory

reference to some of the recently recorded cases of tetany, I find that the

patients have heen chiefly boys. And although chorea is well known to be
more common in girls than in boys, one must remember that its seat is

probably not in the bulb, but in the large basal ganglia ; and, moreover,

that it occurs at a later age, when the course of development may probably
have altered the relations between the two sexes as regards the suscepti-

bility of the nervous centres. In this connection it is perhaps worth noting
that many more males than females, whether children or adults, succumb to

tubercular meningitis.

Whatever may be the real bearing of these facts upon the setiology of

laryngismus, I think that we may without hesitation reject another hypo-
thesis which a few years ago had a great many supporters, namely, that it

is necessarily of reflex origin and dependent upon some; irritation conveyed
upwards to the nervous centres from the periphery. This was declared by
Dr Marshall Hall to be the " only true mode of viewing " the disease, and
he maintained that the cause of it was almost always to be found either in

a morbid state of the teeth, in disorder of the stomach, or of the bowels. A
few years before Dr Hugh Ley had endeavoured to prove that laryngismus
was the result of mechanical irritation of the vagi nerves by enlarged

bronchial or cervical glands. He did in fact show that glandular enlarge-

ment was often present. But it certainly may be absent, as I have myself

once observed ; and I think that no morbid anatomist, knowing how
frequently in children who had been entirely free from laryngismus the

vagi nerves are found surrounded by caseating glands will assign to them
any important share in the setiology of that affection. I am not at all

concerned to deny that when the nervous centres are in a morbid state, their

successive explosions, due mainly to a gradually increasing irritability of

their cells, may be directly brought about by stimuli conveyed to them from
internal organs, just as in severe cases it often happens that they can be at

once excited by merely touching the surface of the child's body. The
analogy of epilepsy and of many other neuroses is entirely in favour of such

an opinion. Even then, however, the fact that what must be a constant

stimulation produces only paroxysmal effects shows how preponderant is the

influence of the varying state of the nervous centres—unless indeed one

accepts Steffen's idea that the pressure caused by enlarged glands alters

with the degree of hypersemia in which they happen to be.

As regards diagnosis, I think it may almost be said that there is no
other affection with which laryngismus stridulus can be confounded by
those who know its symptoms. At the moment of an attack, if there had
been none previously, or if the child's history were unknown, one might
doubt whether the obstruction of the larynx was not due to a foreign

body. It would be quite right to pass one's finger to the back of the

throat to settle the question ; but the subsidence of the spasm (unless it

proved fatal) would very quickly show the real nature of the disease.

Prognosis.—The natural course of laryngismus stridulus, when undis-

turbed by treatment, varies greatly in different cases. Sometimes the attacks

continue to be slight, and occur at wide intervals ; sometimes they increase in

severity and in number, until there may be thirty or forty of them in the

twenty-four hours. In either case they may after a few weeks gradually

become less frequent, until at length they cease entirely. Different writers

have expressed different opinions with regard to the proportion of deaths to

recoveries, some saying that one case in every two or three proves fatal. I

should rather agree with Steffen, who says that if mild and severe cases be

reckoned up together, the prognosis is generally favourable. It is, of
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course, better when the child is not very young ; and according to Steffen it

is better in girls than in boys.

Treatment.—The treatment of laryngismus stridulus is, in the first place,

that of rickets ; sunlight, fresh air, good food, cod-liver oil. A change into

the country or to the seaside is often quickly followed by the subsidence of

the attacks. Dr Ringer strongly advocates sponging with cold water twice

or thrice daily. As a medicine I have always been well satisfied with the

bromide of ammonium, of which from three to five grains may be given as

a dose even to a young child. Stefi"en, however, says that musk is more
useful than any other drug ; he also gives castoreum.

It is quite right to be on the look out for any morbid affections of dis-

tant parts that may possibly be concerned in irritating the nervous centres.

If the gums were hot and tense, I should certainly advise their being lanced.

Should the bowels be loaded, or should they contain worms, a few aperient

or vermifuge doses ought to be given. But I do not think that it will

commonly be found that by such measures any great results are attained,

in the way either of diminishing the severity or of reducing the frequency
of the seizures.

When a paroxysm is so prolonged as to require treatment, cold water
may be dashed over the face and head, the body being perhaps immersed in

a warm bath. A bottle containing ammonia may be held to the nostrils.

The inhalation of chloroform is recommended by some writers. Faradisa-

tion of the phrenic nerves seems likely to be useful. Even if life should
have apparently become extinct, it may sometimes be restored by artificial

respiration, as was pointed out many years ago by Mr Johnson in the fifth

volume of the ' Dublin Hosp. Eeports.' In all severe cases the parents or

the nurse should be taught beforehand how to act should the emergency
arise.

Functional disorders of the voice.
—

^To complete my description of the
laryngeal affections due to disordered action of the muscles of the glottis,

I must briefly mention certain cases in which there is an alteration in the
pitch of the voice. Stork relates instances of children with an unduly
low voice, and others of young men, after the "breaking" of the voice

at puberty, with an excessively high voice. The remedy, in the former
case, is to practise speaking with a falsetto voice; in the latter, with a
bass voice. This is often perfectly successful, if sufficient perseverance
be shown. Sometimes the desired change in the pitch of the voice is

brought about very rapidly ; for instance, a young man, aged eighteen, who
for about a year had spoken in a falsetto voice which contrasted ridiculously

with his broad well-built appearance, was told to utter the vowel u for
an hour daily in as deep a voice as possible, at the same time holding the
head fixed, this last direction being merely for the purpose of keeping up
his attention ; on the fourth day his voice became normal, and from that
time it remained so.

Another curious affection is that which Dr Mackenzie has named
" spasm of the tensors of the vocal cords." This is characterised by a state

of the voice so peculiar as to be at once recognised by those who are familiar
with it. The following is Dr Mackenzie's description: "The patient is

often able to produce some notes, either in his own natural voice, or in a
slightly muffled tone ; but, while he is speaking in this way, the current of
the voice seems to be partially interrupted, and the sound conveys the idea
of an arrested action of the respiratory muscles. In fact, it is very much
like the straining and rather suppressed voice of a person engaged in some
act requiring the prolonged and steady action of the expiratory muscles
(parturition, defsecation). The patients often complain that they cannot
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get their voice out. After speaking a word or two, or even several

sentences, in this peculiar tone, the patient may again utter a few words in

a comparatively healthy voice, and then may immediately relapse mto the
diagnostic intonation." Or there may be a complete absence of sound, the
lips moving in the usual way for the utterance of words and phrases, which
nevertheless are lost in silence. A clergyman is described as having been
greatly distressed by the fact that while he kept on reading the service

some of the words dropped soundless from him. Dr Mackenzie, in 1880,
had seen only thirteen cases of this kind ; eleven of them were in men, ten

being clergymen, and the eleventh a barrister ; two were in women, both of
whom had had constantly to speak to deaf relatives. Doubtless, therefore,

it is the result of over-use of the voice. The onset of the aifection was
sometimes gradual, sometimes sudden ; in the latter case it was attributed
by the patients themselves to "catching cold." No treatment was per-

manently successful in any instance.

Malformations.—This will be the most convenient place for me to mention
certain congenital abnormalities of the larynx that occasionally give rise to
clinical symptoms. One such appears to be almost confined to female
infants, and causes the act of inspiration to be attended with a loud crowing
noise, which is nearly constant, continuing even during sleep and after the
administration of chloroform, though it is louder during the day, and may
sometimes be increased by exposure of the body to cold or in other ways.
The noisy state of the breathing is present from the time of birth, but dis-

appears entirely at the end of about a year. Dr Lees has had an opportu-
nity of making an autopsy in a case of this kind, and in which death was
due to diphtheria; and he found ('Path. Trans.,' 1882) that the epiglottis

was folded on itself, like a leaf on its midrib, the arytseno-epiglottic folds
being almost in contact. A similar state of things had been seen in the
laryngeal mirror during life. The affection is probably not uncoDimon, for
it was thefourth case that came under Dr Lees' notice, and others have been
observed by Dr G-ee and by Dr Barlow.

Another and a much more serious malformation, described by Dr
Mackenzie, consists in a longitudinal bifurcation of the epiglottis, forming
two flaps which (in a case that he saw) fell into the larynx, caused constant
symptoms of laryngismus from the first week, and death at the end of four
months.

Lastly, a congenital band of mucous membrane sometimes connects
together the anterior parts of the cords. Dr Mackenzie has recorded such
an instance in vol. xxv of the ' Pathological Transactions.' The patient
was a young lady, aged twenty-three, who had had complete aphonia from
birth, never having cried even as an infant. There seems to have been
no dyspnoea. Laryngoscopically the web was seen as a flat membrane
during inspiration, but on attempted vocalisation it became folded up, and
protruded so as to resemble a tumour, of red colour, and of about the size

of a haricot bean. Dr Mackenzie excised it, and the patient immediately
afterwards spoke, and soon acquired a perfectly natural voice. In a case of
Dr Poore's, exhibited at the International Congress in 1881, the patient, a
girl of thirteen, could speak, but with a peculiar falsetto tone of voice ; she
had been liable to attacks of dyspnoea from infancy.

We now pass on to the inflammatory affections of the larynx.

They differ in different cases very widely as regards their exact seat,

their symptoms, and, above all, the course which they run. It is therefore
necessary to classify them in some way, and one very obvious distinction

between them lies in the fact that some of them mainly affect the mucous
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membrane, whereas others start in the deeper structures. At present

I shall speak only of the former, and these, again, have to be further

subdivided.

In clinical practice, inflammations of the laryngeal mucous membrane
fall naturally, and indeed inevitably, into two groups. On the one hand,

there are cases attended with dyspnoea so severe that it threatens and often

actually destroys life ; these are commonly known as cases of croup. On
the other hand, there are cases in which the chief symptom is an impair-

ment of the voice ; these commonly pass under the name of catarrhal

laryngitis, which again may either be acute or chronic.

Croup.—In 1765 Dr Francis Home, of Edinburgh, His Majesty's Phy-
sician, published in a short tract of sixty pages, an ' Inquiiy into the Nature,

Causes, and Cure of the Croup,' a disease which he declared to be entirely

unrecognised by medical writers, although it was known to the common
people of Scotland by several distinct names. In each of the post-mortem
examinations which he made he found the trachea lined by a more or less

complete membranous layer. Thirty-six years later, in 1801, another Scotch

physician, Dr John Cheyne, wrote on the same subject a work which has
become classic ; his views upon the pathology of croup were the same as

those of Home. In the meantime the existence of such a complaint had
become matter of common knowledge in England as well as on the Con-
tinent. And there were also known certain other affections of the throat,

the relations of which towards Home's disease are discussed at some length

by his successor, so that in that work one may discover the rudiments of a

controversy which has of late years attracted much notice, and which even

now is not finally settled.

This consists of two questions, separate and yet closely connected with

one another; the first, whether the membranous "croup" of the Scottish

writers is distinct from the disease which has since been called diphtheria ;

the second, whether it is distinct from a milder affection of the air-

passages, unattended with the formation of any false membranes, and
which is known by several different names, including false croup, stridulous

laryngitis, spasmodic laryngitis* inflammatory croup.

To each of these questions an answer must be given before we can pass

on to consider the clinical history of croup. I shall therefore proceed to

discuss them in turn, and first I will take that which concerns the relation

of the disease to diphtheria.

I. The controversy in regard to this point was definitely commenced by
Bretonneau, of Tours. In his earlier ' Memoirs on Diphtheria,' 1821-26,

he made it his principal object to prove that that disease and croup are

identical. His view was in due course adopted by his pupil. Trousseau, and
by Gruersent, Barthez, and almost all the other leading French physicians.

In England it was for a long time repudiated by every medical writer, but
within the last few years it has met with a much more favourable reception.

The late Dr Hillier advocated it in 1862, and since then Dr Johnson, Dr
Semple, and Sir John Cormack have maintained it, and Sir William
Jenner has withdrawn his previously expressed opinion that the two com-
plaints are distinct.

Now, in the first place, I must point out that both Home and Cheyne
were perfectly acquainted with the fact that the disease which they described

* By an unfortunate confusion some writers have designated as " spasmodic croup " the

complaint wliich is commonly known as " laryngismus stridulus," or " child-crowing."

This complaint, the symptoms of which are altogether unlike those of croup, is described

at p. 784. Let me point out, once for all, that in the present chapter no reference what-
ever is made to it.
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was liable to be confounded with one which affected tlie larynx secondarily,

having its original seat in the fauces. The first of these writers, quoting Dr
Hare's graphic account of the " morbus strangulatarius " in Cornwall (which
was epidemic diphtheria in its most typical form), says that that complaint
" appears more nearly allied to the malignant sorethroat, although it some-
times attacked the trachea." And the second of them commences his section

on diagnosis by -remarking that he had seen several children whom he would
have supposed to be suffering under the second stage of croup had he not
discovered sloughs upon the tonsils and uvula. Probably each of these
observers had better opportunities of studying the relations of the two com-
plaints than any London physician at the present day, and I think it is

worthy of notice that if they should prove to have been wrong in regarding
them as distinct, the progress of medical science will in this instance lead
to a result directly opposite to that which it is bringing about in all other
cases; for in regard to every other group of diseases the more our know-
ledge advances the more are distinctions and subdivisions multiplied.

One argument in favour of the identity of membranous croup with diph-
theria may, I think, be very easily disposed of, although stress is laid on it

by the authority of Sir William Jenner. I refer to the supposed fact that
mucous membranes are not, like serous membranes, prone to pour out lymph
upon their surface when inflamed by simple irritants, so that, it is urged, an
affection of the larynx attended with the formation of false membranes
must be a specific inflammation. But, both for the fauces and the air-

passages, it is certain that this inability is far from being absolute. In the
' Guy's Hospital Reports ' for 1877, I have recorded seven cases in which
those parts presented appearances indistinguishable from diphtheria as the
results of scalds of the throat by boiling water, which the patients (always
<!hildren) had sucked from the spout of a teapot or kettle ; one case of a boy
who got a bean into his right bronchus, and who had his larynx and trachea
coated with lymph ; two cases (already referred to at p. 280) of children
who had had their fauces irritated by the ingestion of a piece of hot potato
(which stuck in the throat) and by a burning stick respectively, and in whom
the morbid action took the same form; one case of a man, aged twenty-
four, who was admitted for a cut throat, and who died of a plastic inflam-
mation of the larynx, trachea, and bronchial tubes ; three cases in adults in
which a membranous laryngitis was secondary to cancer of the pharynx,
tubercular ulceration of the vocal cords, or syphilitic disease, for which
tracheotomy had been performed ; and, lastly, two cases, both in adults, in
which a similar affection was associated with an acute or a chronic pneumonia
—sixteen in all. Many of the patients, indeed, had had tracheotomy performed
some days before death, and it might be plausibly argued that a badly-cleaned
tube, if it had before been used for a case of diphtheria, might conceivably
have inoculated the parts with the specific disease. This, however, would
not apply to some of the cases at all, and it is also inapplicable to one
recorded by Mr Parker (' Clin. Trans.,' 1876) of a child who had scalded its

throat with hot water, and from whose trachea false membranes were drawn
Tip by means of a feather almost immediately after the operation. More-
over, both Eietz and Oertel have found it easy to set up a plastic inflamma-
tion of the trachea in dogs and rabbits by dropping a few minims of Liquor
Ammonise into it through an external wound. Oertel says that he performed
this experiment on seventeen animals, and succeeded in every instance in
generating an artificial croup.

On the other hand, some arguments have been adduced on the opposite
side which have been shown by recent researches to be untenable. Thus,
it was long believed that the false membranes presented constant differ-

•ences of microscopical structure and of chemical constitution in croup and
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in diphtheria respectively, but we now know that in diphtheria itself they^

vary in their appearance, in the relation which they bear to subjacent

parts, and even in their histological characters, according to the part of the

mucous tract upon which they are developed. This fact necessarily involves

the overthrow of all the histological distinctions that had been drawn as.

between the two diseases. A single point of difference is still declared to

exist by Oertel. He believes the presence of micrococci to be essential to diph-

theria, but in the false membranes which he set up artificially in animals

by dropping Liquor Ammonise into the trachea, he found micrococci in

small numbers and only in the more superficial layers. He therefore argues

that the criterion of a simple non-specific croup is the absence of these

organisms in the inflammatory products. Now, I have (at p. 276) given

reasons for believing that the micrococci which are generally present in

diphtheritic membranes are far from possessing the importance which
Oertel attributes to them, but it might still be true that their non-occur-

rence in croup should be distinctive of that disease. As a matter of fact^

however, other observers have failed in cases of diphtheria to detect the

parasites in false membranes below the glottis. It seems impossible to

avoid the conclusion that their presence, so far from being a secondary

part of the diphtheritic process, is rather an indication that it is of an
unhealthy character, or that the false membranes themselves are undergoing

putrescence. The laryngeal form of diphtheria perhaps kills too quickly for

such indications to be manifested.

This brings me to another distinction between diphtheria and croup,

on which some observers have laid great stress, but which seems to be

capable of ready explanation. I refer to the clinical fact that marked symptoms
of depression of the vital powers—a dry, brown tongue, sordes on the lips,

petechise on the skin, haemorrhages upon the internal serous surfaces—are

present in the former, but absent in the latter affection. In many cases of

diphtheria, however, no such symptoms show themselves until several days

have elapsed, and since croup destroys Ufe rapidly by the mere effects of the

presence of false membranes in the air-passages, one could not reasonably

expect that it should be attended with indications of depression and of sep-

ticaemia, even if it were a modification of diphtheria.

Again, the fact that a definite exposure to cold has immediately preceded

and apparently excited an attack of membranous laryngitis, seems to be no

proof that the case is not one of diphtheria. At least, Sir William Jenner

says that he has seen cases which arose in this way, and which he believed

to have been diphtheria because albumen showed itself in the urine ; and I

have at p. 279 quoted Dr Yeats's observations (which seem to refer to faucial

diphtheria occurring in adults) as to the frequency with which, during an

epidemic, those persons were attacked who had immediately before been

exposed to the night air. What, then, should one suppose to have been

the probable nature of the disease in Dr G-regory's twin children, who
(as Sir Thomas Watson relates) were both seized with croup on the same

night, having been walking together in the sunshine during the evening in

a cold wind ?

Thus I am prepared to allow that no criteria based either upon morbid

anatomy or upon clinical symptoms avail to distinguish laryngeal diphtheria

from croup, that is to say, that the cases referred to by Sir William Jenner

and others, in which diphtheria is limited to the air-passages, are really

undistinguishable from croup. But I am nevertheless far from admitting^

the identity of the two diseases. For it is certain (see p. 285) that, whereas

in epidemics laryngeal diphtheria is rare, laryngitis and tracheitis is of

common sporadic occurrence. Now, this is in itself difficult of comprehen-

sion if we suppose the latter affection to be a form of diphtheria. One
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could perhaps understand that a lai'jngeal diphtheria might be less conta-

gious than one affecting the fauces, as being further from the surface of the
body, and so one might account for its being less apt to be the starting-

point of an epidemic. But this would by no means cover the fact that while
isolated cases of membranous laryngitis are frequent, a laryngeal diphtheria
is rarely set up by the direct action of the specific contagion of the disease.

In G-uy's Hospital it has never happened, when a person admitted for diph-

theria has communicated the disease to other patients in the same ward,,

that the morbid process in those patients has limited itself to the air-

passages.

The question at issue, however, is not to be so easily disposed of. At p..

278, I have brought forward some facts which prove that cases in which there
is an affection of the fauces, such as would be commonly called diphtheria,

are much less often traceable to contagion when the air-passages are affected

than when they escape. There seems to be a regular descending scale of

contagiousness, according as the morbid process falls with less intensity

upon the tonsils and palate and with more intensity upon the larynx and
trachea. Moreover, whereas diphtheria attacking the fauces is common in
adults, all the cases at Gruy's Hospital in which these parts are but slightly

affected, and the brunt of the disease has fallen upon the air-passages, have
been in children below five years of age. Now, I think it is very improbable
that such differences should exist, either as regards the contagiousness of

the disease, or as regards its occurrence at a special period of life ; but one
sees at once that the recognition of these differences is exceedingly favour-

able towards the inclusion within the domain of dij^htheria of cases in which
the larynx and trachea are alone attacked, the tonsils and palate remaining
free. For the latter cases are likewise peculiar to children, and their

non-contagiousness is the very point on which the whole discussion turns.

To me, however, it seems preferable to adopt another solution of the
difficulty which involves no such imj)robabilities. I think that the greater-

number of the cases referred to at p. 790 (and of which I have given details

in the ' Guy's Hospital Reports' for 1877 at p. 384, et seq.) were really not
examples of diphtheria at all although the fauces were affected. After all,

it seems an absurdity to draw a fixed line at the edge of the epiglottis, and
to say that so long as an inflammatory process is limited to the parts below
it, the case may be one of simple membranous croup, but that if it spreads

above this line it must be due to the specific poison of diphtheria. I am
aware that the great difference in histological structure between the mucous
membranes of the larynx and pharynx respectively has been supposed
favourable to such a view. But we know that, whether in diphtheria or

after scald of the throat, no obstacle to the descent of an inflammatory
process is offered by this difference in structure. And I fail to see why it

should be a bar to its ascent, when the air-passages are the first to be
•attacked.

II. I must next pass on to consider what relation towards the mem-
branous croup of Home and Cheyne is borne by those cases—of not infrequent

occurrence—in which the air-passages are less severely affected, so that no
false membranes are found. Now, all writers of the present day describe

certain cases of this kind as entirely distinct, and give to them a special

name. Bretonneau is generally supposed to have been the first observer'

who indicated clearly the points of difference, and his name for the cases

in question was " stridulous angina." In reality, however, the English

writers of the end of the last century were well acquainted with the clinical

history of the affection, which was known to them by the designation of
*' spasmodic croup " or " spurious croup." I have not been able to discover

who originally pointed out its peculiar characters; but they are fully sefc
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forth in a paper whicli Mr Field, Secretaiy to tlie Medical Society of

London, read before that hodj in 1796.

Tlie most distinctive features of spasmodic or spurious croup are the

suddenness of its onset and the alarming nature of the symptoms which it

presents from the very commencement. A child who is apparently in

perfect health, or who may have had a slight cold for a day or two, goes to

T3ed withoiit any sign of laryngeal affection, and falls asleep as quietly as

usual. About eleven o'clock, or at midnight or a little later, he suddenly

starts up in a state of extreme excitement and terror. He coughs inces-

santly, making a hard, hoarse, barking noise. He pants for breath, and
each inspiration is attended with a loud crowing sound. His voice is

hoarse and it may be very feeble, but it is not whispering as in true croup.

His face, at fii'st flushed, afteinvards becomes pale and covered with a cold

sweat. The nurse and parents are horror-stricken and send at once for the

nearest medical man. But, instead of the child getting worse, each paroxysm
of coughing is rather less severe than the preceding one. And after half an
hour, or in two or three hours he becomes calm and sleeps. In the morn-
ino-, when he wakes up, his cough is still hoarse and barking, but it is not

so hard ; his respiration is attended with little or none of the whistling

sound ; his voice has nearly regained its natural tone. During the day the

child is as cheerful as before and has but little cough ; his pulse is not

accelerated ; he is scarcely, if at all, feverish. On the following evening,

liowever, the symptoms often return, sometimes as severely as at first, but

generally less so. They may even repeat themselves for several nights in.

succession with gradually diminished int-ansity.

It is doubtful whether attacks of this kind ever prove fatal. Trousseau

speaks of having seen three cases in which death occurred. But the only

one of which he gives details is that of a schoolboy, thirteen years old, who
was suddenly seized with dyspnoea on waking in the morning, and who seems

to have died at the end of about four hours. On post-mortem examination

the laiyngeal mucous membrane was found to be reddened and the arytseno-

epiglottidean folds were a little swollen; the vocal cords were a good deal

swollen, and on one of them " there was a slight membranous concretion,

possessing, however, none of the characters of diphtheritic false membrane."
It seems to me that in this case a severe inflammation of the larynx would
probably have developed itself if the patient had lived a little longer. It

certainly was not a typical case of spurious croup as regards the time at

which the attack began, and the boy was much beyond the age at which

that affection is most apt to occur.

At present, therefore, the pathology of spurious croup is matter of

inference only. But I think there can be no doubt that it depends upon a

slight catan-hal inflammation of the laryngeal mucous membrane, com-
plicated with spasm of the muscles of the glottis.

Another feature of this complaint is its tendency to recur again and
again in the same individual. A child who has once had it is always likely

to be attacked a second time if he is exposed to cold or wet ; and up to the

age of fourteen or fifteen every slight catarrhal affection is apt to be accom-

panied with the peculiar hard barking cough. When one hears that a

person suffei-ed from croup repeatedly during childhood, I believe that one

may safely conclude that the disease was " spurious."

'Now, Cheyne, in the second edition of his great work, discusses at con-

siderable length the relation between the disease of Home and this " spu-

rious" or "spasmodic" affection, with the description of which he was
familiar through the writings of Field and of Ferrier, a physician of Man-
•chester, who had published an essay on the subject in 1810. And he comes
to the conclusion that there are no just grounds for admitting two kinds of
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croup. The affection in question "occurs," he says, "in those families

which are subject to genuine croup ; it arises from the same exciting cause

(exposure to cold) ; it prevails during the same weather." And he goes on

to point out that in many cases in which the breathing afterwards becomes

permanently affected, the symptoms are for the first few days most marked
during the early part of the night, the patient in the daytime seeming to

have nothing the matter with him with the exception of a cough. But I

think it must be admitted that there are two criteria which point very

strongly to the existence of spurious croup as a separate member of the

nosology. One is the sudden onset of the complaint with all its symptoms
in full force, whereas the affection attended with the presence of false

membranes comes on more or less gradually. The other is its liability to

return again and again in the same individual, whereas membranous croup

seems never to attack a child more than once. If spurious croup were

merely an undeveloped or milder variety of the disease, one would expect

that persons who were subject to it would be very apt, on some occasion

when the exciting cause happened to be powei'fuUy in operation, to have it

in its severe form, and to die with membranous exudation into their air-

passages. I cannot find a single recorded instance in which this has

occurred.

There can be no doubt, therefore, that Cheyne did include in his descrip-

tion of croup cases jvhich were really distinct from those in which false

jnembranes were found in the larynx and trachea. And, indeed, it would
seem that every case of which he gives the details, and in which a fatal

termination did not occur, happened to be an example of the spurious form
of the disease.

But it is quite another question whether all or even most of the non-fatal

cases of croup that one meets with in practice are to be placed in the same
category. Trousseau says that although "stridulous laryngitis" (as he

terms the affection) is very common, he had had only one case in his

wards at the Hotel Dieu, a principal reason for this being the sudden way
in which it declares itself, and the rapidity with which it yields, so that

children attacked by it are very seldom brought to hospitals. But in Guy's

Hospital, between the years 1867 and 1876, there were admitted ten cases

of croup at least (and probably several more) in which recovery took place,

and in which there was no proof of the formation of false membranes. In

many of these cases the symptoms were continuous for some days in suc-

cession ; and the clinical reports very seldom say anything about previous

attacks of a similar kind. Perhaps it may be that in London a form of

non-membranous croup is of frequent occurrence which in Paris is not met
with. At any rate it is a striking fact that Dr George Johnson—who is

anxious to draw a sharp line of distinction between the cases which present

false membranes (and which he regards as examples of diphtheria) and
those in which no such membranes are found (which cases he terms " infan-

tile laryngitis " or " inflammatory croup ")—is obliged to extend very greatly

the definition of the latter affection beyond the narrow limits which had
been set for it by the earlier English and by the French writers. In fact,

in the last edition of Sir Thomas Watson's 'Lectures' (in which Dr
Johnson's views are adopted) the whole description of " croup " is trans-

ferred bodily to the new "infantile laryngitis." This is no longer the

harmless affection of Bretonneau and Trousseau, but a disease which
*' proves fatal sometimes within twenty-four hours and often within forty-

eight hours," and which " may continue for five or six days before it

terminates." Now, so far as I can ascertain, there has at Guy's Hospital

in the course of many years past been only one case which has ended

fatally, and in which on post-mortem examination false membranes have
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been absent. But, as I have already remarked, it often happens that there

is no evidence of their presence during life. I therefore think it probable

that the systematic performance of autopsies would lead any believer in the

view that all membranous croup is diphtheria to transfer to the latter

disease almost all of his fatal cases. But surely it is without precedent in

pathology to draw what is in fact an arbitrary line of distinction between

those cases of a disease in which recovery takes place and those which prove

fatal. I cannot doubt that in many cases of croup which recover, false

membranes are really present in the air-passages, even though none may at

any time be expectorated
;
probably they may become disintegrated in the

more fluid products of the inflammatory process and disappear ; or they

may be hawked up into the mouth and swallowed.

To sum up : I think that no fixed line can be drawn between mem-
branous croup and the milder forms of the disease in which no false mem-
brane is developed, except that those cases in which it occurs over and over

again—with sudden and alarming but very transitory symptoms—may be

separated under a distinct designation, for which purpose the name of

spurious croup seems to be the most appropriate. As regards the relation

of diphtheria to membranous croup, I have shown that it is impossible to

continue to occupy the position which some writers formerly took up, and
according to which the presence of false membranes upon the fauces proves

a case to belong to the former, even if their absence is -not a proof that it is

an example of the latter disease. I admit that in very rare cases a diph-

theria may begin in, and remain limited to, the air-passages, but I think it

very much more often happens that a non-specific membranous croup

extends to the tonsils and palate, leading to the formation of milk-white

patches of greater or less size upon the surface of these parts. It is an
instructive fact that in two out of eleven cases of " idiopathic croup " which

came under Dr West's care between 1839 and 1849, when diphtheria (at

least in an epidemic form) was not prevailing in this coimtry, there was " a

scanty formation of false membrane upon the velum and tonsils." I am
perfectly ready to allow that in an individual case the possibility that the

disease may be diphtheria can never be absolutely negatived. The points,

in which I should lay most stress would be the absence of a history of

contagion, the circumstance that no other person in the house or in the

neighbourhood had had anything that could possibly be set down as

diphtheria, and (with due allowance for the facts stated at p. 279) there

having been a direct exposure to weather or to some considerable change of

temperature immediately before the commencement of the attack.

I regret to have to add that the opinions which I have been expressing

are antagonistic not only to those of French and of some English writers,

but also to those of the G-erman physicians who have published the most
recent articles on the subject. These do, indeed, all theoretically admit the

existence of a simple laryngitis and tracheitis attended with the formation

of false membrane. But in practice they seeni to assign to diphtheria

almost all the cases which come under their observation. It is an important
question whether this may not depend upon the fact that on the Continent

non-specific membranous croup is really a much more rare disease than in

England. Cheyne makes the assertion that it is far less known in the

temperate than in the northern regions of Europe ; but one can hardly tell

on what facts such a statement is based. I shall, however, advert to this,

question again further on. Even in Great Britain, the disease appears to

be irregular in its distribution. Home states that in his time it was far

more frequent in Leith and Middleburgh, which are near to the seashore,

than in Edinburgh, and in that city Dr Alison found it most prevalent in

those parts which are lowest in situation. Wet and marshy spots are said
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to be favourable to its occurrence. I have been assured by some of the

medical men practising in Norwich that it is unknown in that city, which

has a very dry and bracing air, although it is much exposed to cold easterly

winds.

Symptoms.—Croup commonly begins as a catarrh of but slight severity.

The child is noticed to be a little feverish, refusing its food, but asking

frequently for water. Its voice is hoarse ; it sneezes frequently ; it may
have rather a shrill cough. It complains of no pain in swallowing. After

some hours, or not until the lapse of four or five days, sjonptoms charac-

teristic of the disease first begin to declare themselves. Their onset is

generally gradual, but it may be sudden. And sometimes they appear in a

child who had up to that moment seemed to be perfectly well ; usually then
coming on in the nightime, just as is the case with spurious croup.

Of all these symptoms the most important is dyspnoea. The breathing

is not only hurried, but noisy. Each inspiration is attended with a peculiar

whistling sound, which may be audible at a considerable distance ; and a

similar sound or one of a more snoring character, may accompany the

expiration. On uncovering the child's chest, one sees that the structures

above the sternum and the clavicles, and the lower intercostal spaces, are all

drawn inwards each time the child breathes. And as the disease -advances,

the epigastrium, the false ribs, and even the lower portion of the breast-

bone itself, form part of a deep hollow, produced by the action of the

diaphragm ; this muscle, being arched upwards into the chest by the

atmospheric pressure, can only drag its attachments backwards towards the

spinal column, where it contracts.

The cough, at first harsh and clanging, gradually grows husky and at

length is inaudible. The voice, from being hoarse, becomes whispering,

and is finally extinguished. When the child attempts to speak, its lips can

be seen to move, but not the slightest sound is heard. The nostrils dilate

with each effort to breathe. The head is thrown backwards as far as

possible, and the spine is curved in the same direction. It is not very

obvious why this peculiar attitude should be adopted, but the supposition

is that the trachea is stretched, so that air can better pass by the side of the

false membrane. Terrier speaks of having seen the corpse of a child who
had died of croup resting on its head and heels, exactly as if it had had
tetanus.

Besides its persistent difiiculty of breathing, a child labouring under
this disease is also liable to frequent exacerbations, attended with the most
extreme suffocative distress. An extraordinary restlessness is a principal

symptom of such attacks. If lying or sitting in bed, the little patient starts

up and throws itself into the arms of its mother or nurse ; in an instant it

begs to be put back into its crib. It clutches at anything that may be

within reach, or even at its own throat, as if to tear away the obstacle to the

free entrance of air. After a few minutes, or a quarter of an hour, it sinks

back exhausted and may fall asleep. There is still a doubt whether such
paroxysms depend upon muscular spasm, or upon the impaction of portions

of false membrane, or of inspissated secretion in the chink of the glottis.

And, indeed, different opinions are held as to the cause of the other sym-
ptoms of croup. Some observers think that they are the mechanical result

of a swollen state of the laryngeal mucous membrane, and of the presence of

a membranous layer, or of muco-purulent matter upon its surface ; some
refer them to spasm of the laryngeal muscles ; and some (including

Niemeyer) attribute them to a paralysed state of the same muscles, which
are supposed to be involved in the inflammatory process. Niemeyer, in

fact, says that after death their substance is found to be watery, pale, and



798

•

COURSE OF GROUP

soft. Of course, it is only during the act of inspiration that a whistling

sound could be produced by paralysis ; and, accordingly, this writer draws

the distinction that when such a sound accompanies the expiration it is

invariably caused by the presence of false membranes, obstructing the

glottis.

It is a question whether the urine is ever albuminous. On theoretical

grounds one would think it very likely that a disease which is attended with

such extreme dyspnoea should be attended with albuminuria. But in Mr
Lamb's series of cases, recorded in the ' G-uy's Hospital Reports ' for 1877,

there was only one in which this symptom was detected, and in which there

were not some other grounds for believing that the disease might really

have been diphtheria.

Event.—When croup is to tenninate favourably, the little patient's breath-

ing becomes easier, its cough softer and more loose. It sometimes begins to

expectorate muco-purulent matter in considerable quantity ; and in this one

may detect flakes and shreds of membrane, by floating it out in a saucer

containing water, or even without doing so. In some cases large pieces are

spat up, forming complete casts of the trachea. The symptoms are then

greatly relieved ; but the improvement is sometimes of very short duration.

Sir Thomas Watson relates the case of a child who was on the brink of

suffocation when tracheotomy was performed ; a tubular portion of

membrane of the size and shape of the trachea was presently forced through

the opening ; and the patient fell asleep ; but within seven hours the

dyspncea returned and was soon fatal ; at the post-mortem examination the

windpipe was found to contain a new tube of lymph.

Indeed, remissions in the symptoms are of not infrequent occurrence,

especially in the morning hours, even when no false membranes are expecto-

rated. The child breathes better; its cough is less distressing; it partially

regains its voice ; it may ask for food, or get a little quiet sleep. One must
not be deceived by such a change. Too often, it masks a steady progress

of the disease towards death. Thus Dr West relates the case of a little girl

who seemed to have been freed from all her alarming symptoms when she

was admitted into the hospital on the fifth day of the disease. But nine

hours afterwards she died, without any great distress or violent struggle

;

and extensive false membranes were found in the trachea and bronchi.

In most cases the approach of a fatal termination is indicated by sym-

ptoms of asphyxia. The cheeks and lips become pale and bluish ; the fore-

head is covered with a clammy sweat ; the cliild ceases to take notice, and

lies with half-closed drowsy eyes ; the breathing becomes shallow ; the pulse

is rapid and intermittent ; the extremities are cold. Death is often ushered

in by convulsions.

Etiology.—The chief exciting cause of croup is by all writers said to be

exposure to cold. But as scarcely any of them seem to have been careful to

exclude cases of spurious croup from their accounts of the disease, one hardly

knows what degree of significance to attach to their statements. Dr Alison

is quoted by Sir Thomas Watson as having noticed that it was often pro-

duced in a child by its sitting or sleeping in a room newly washed, and con-

sequently that in Edinburgh cases of this disease occurred with especial

frequency on Saturday night. Cheyne said that in all but three of the

cases of croup which he saw there had been exposure to the weather ; and

of the exceptions one occurred in a child who had got up out of bed on the

previous night, and stood for some time in a cold passage, snow being on

the ground at the time ; while another was the case of an infant, thirteen

months old, who had been confined to the house on account of the weather

for above a week, and was seized with the disease after a very cold damp
day. This accords with our experience in Gruy's Hospital, where there has



JITIOLOGY OF CEOUP 79^

not in the course of many years been an instance of a child being attacked

with croup while an inmate of any of the wards. And Dr Langdon Down,
writing to the Committee of the Royal Medical and Chirurgical Society in

1876, mentioned that croup was unknown among the children at the
Earlswood Asylum, whereas there had been many mild epidemics of diph-

theria.

It is stated that croup is more frequent in the winter than in the
summer months. One cannot draw any conclusions from so small a
number of cases as that which I recorded in the ' Guy's Hospital Eeports

'

for 1877, but I may say that no such difference is observable among them

;

except, indeed, among those instances in which no false membranes were
proved to be present. Perhaps, like acute pneumonia, the disease attacks

those who are exposed to chills in the evening hours of a hot day, or
during the cold weather which in our climate may occur at any period of the

year.

The age at which a child is most apt to be attacked with croup is

between two and seven years. The complaint is rarely seen in infants at

the breast ; indeed both Home and Cheyne thought that children weaned
early were especially liable to it. In adults it is unknown. All writers

agree in stating that boys are more often affected by it than girls. This is-

a point of some importance, because it may aid in fixing the boundary line

between croup and diphtheria, a disease which (as might be expected) is

equally frequent in both sexes. Indeed, I am not sure that the figures

given by different observers, if taken in conjunction with their opinions

about the two affections, may not suggest an inference with regard to the
prevalence of croup and diphtheria respectively in different parts of Europe.
Thus Sanne says that out of 1575 cases of diphtheria admitted into the
wards of M. Barthez (where the number of beds for males and females is

equal), 813 occurred in boys, 762 in girls. The difference might fairly be
attributed to the inclusion of a few cases of membranous croup, which is not
regarded by French physicians as distinct from diphtheria ; but does not the
fact that the difference is not larger indicate that in Paris membranous
croup is rare? On the other hand, in 101 cases of croup occurring at

Prague, Steiner found that seventy-seven occurred in males, twenty-four
only in females. He defines croup as an inflammation of the air-passages

attended with the formation of false membranes, and seems to»make no
attempt to exclude cases due to the contagion of diphtheria. Do not his

figures show that the latter disease must be relatively infrequent in the

Bohemian capital? The experience of a single institution like Guy's
Hospital is too limited to afford a secure basis for a comparison of the
numbers of the two sexes, but I am bound to state that they show no con-

siderable preponderance of males among the cases of membranous laryngitis,

while they do show a marked preponderance of males among those cases in

which it is probable that no false membranes were found. This fact, taken
with the difference in the frequency of the two forms at certain periods of

the year, is undoubtedly an argument against the view which I have main-
tained as regards the connection between membranous and non-membranous
croup.

Histology.—I have already said almost everything about the patho-
logical anatomy of croup, in speaking of its relations towards diph-

theria. The false membrane itself possesses a beautifully laminated
structure, being formed of layers of a homogeneous fibrillated substance
which alternates with other layers consisting chiefly of leucocytes. It

adheres very firmly to the epiglottis and the vocal cords ; and Dr West
says that when it is detached the mucous membrane of these parts is

often found to be slightly eroded or ulcerated. But lower down it lies
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loose in the cliauriel of the trachea—if it extends so far. Sometimes
it is only in very small quantity, heing represented by a few little shreds

or fibres, embedded in muco-purulent matter, which then lines the larynx.

In any case, such a muco-purulent matter is present wherever the mem-
brane ceases in the parts of the au'-passages immediately adjacent. Thus
transitions between the two kinds of inflammatory product exist in every

instance of croup ; and we have every reason for expecting that unless the

disease reaches a certain pitch of intensity, no false membranes should be
found. I believe, however, that this is very seldom the case when it is severe

enough to prove fatal.

The colour of the membranes in croup is commonly whitish, or whitish

yellow ; but sometimes they are grey or brownish, from admixture of blood.

Home relates, at second hand, a case in which the patient expectorated a

piece "which had a mortified appearance, like black shaggy silk."

All observers now believe that the larynx is ordinarily the starting-point

of the morbid process in croup. The earlier wi'iters supposed that it began
in the trachea, their reason for this opinion being the absence of soreness

during deglutition. Cullen accordingly called the disease Cynanche
Trachealis. Steiner, however, says that he has seen four well-marked cases

-of "ascending" croup. In each instance the disease began with slight

febrile symptoms, a rather painful cough and dyspnoea. After four to six

days, while the voice was still sonorous, membranes were expectorated. A
week or more passed before the child became hoarse, and signs of laryngeal

obstruction showed themselves still later, which in three cases proved
fatal.

Extension of the false membrane into the lower air-j)assages is of very

frequent occurrence. Steiner says that out of fifty-five autopsies of children

(among which, however, many were doubtless cases of laryngeal diphtheria)

there were thirty-one in which it reached the bronchi, with casts even in the

smaller tubes ; in nineteen it affected the trachea but did not pass lower,

and in five it was present only in the throat and larynx. He remarks that

"in England, during recent epidemics, implication of the bronchi has been
strikingly rare," but I do not know on what evidence this statement rests.

Among seventeen cases occurring in Gruy's Hospital, in which the fauces

were unaffected, there were seven in which the bronchial tubes were lined

with ca^ts. Some observers have thought it possible to detect clinically

such an extension of the morbid process, the symptoms supposed to indicate

it being feebleness of the vesicular murmur, urgent dyspnoea, and marked
inspiratory depression of the epigastrium. But I agree with Steiner that

these signs are not to be relied on, at any rate before tracheotomy has been
performed. The sounds produced in the larynx in cases of croup are so loud

that auscultation of the lungs is very unsatisfactory in its results.

According to Steiner pneumonia is of much less frequent occurrence

than has generally been supposed. In seventy-two autopsies he found it in

the lobular form eight times, in the lobar form only six times. Its recog-

nition during life is difficult. Steiner and Peter have each met with cases in

which there was dulness on percussion, with great weakness of the breath

sounds over one lung, before an opening was made into the windpipe, but in

which after the operation these signs quickly disappeared. Probably they

depended upon atelectasis of the puliionary tissue, which is a frequent

result of obstruction to the entrance of air, the base of the Inng, or even the

greater part of its posterior surface, becoming purplish-red, dry, and
airless.

The principal points in the diagnosis of croup have already been men-
tioned when I was discussing its relations towards the " spurious " affection

. and towards diphtheria. One must never forget that in reality none of the
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special symptoms do more than indicate the existence of laryngeal obstruc-

tion. The distinction between croup and other diseases of the larynx is

based upon the acute character of the attack and upon the age of the

patient rather than upon anything in the symptoms themselves ; but even

children are liable to different affections in which the breathing may be no
less stridulous. A post-pharyngeal abscess, for example, sometimes gives

rise to " croupy " dyspnoea and cough, although it is not obvious why this

should be the case. One day when I was visiting my patients at the

Infirmary for Childi'en the house surgeon told me that he had just been

called to see a case of supposed croup, in which he had felt an abscess at

the back of the fauces with his finger, and that relief was afforded as soon

.as the matter was let out. In a little child, eighteen months old, whom I

saw a year or two since with Dr Hudson, of Waltham Abbey, the respira-

tion was rather of a snoring character than croupy, but there was a brassy

'COugh. The abscess seemed to have commenced in a suppurative affection

of the cervical glands, which had made its way inwards, instead of pointing

externally. According to Steiner post-pharyngeal abscess occurs chiefly in

infants at the breast, except when it is dependent upon disease of the spine.

He also says that it develops itself more insidiously than croup. Sir William
Jenner speaks of abscess at the side of the larynx in the connective tissue as

another affection which may cause great distress in breathing by compressing

the tube and pushing it aside, and as not being always quite easy of recog-

nition. The possible presence of a foreign body in the upper air-passages

must never be left out of mind. Laryngeal papillomata are perhaps always

too slow in their clinical course to be mistaken for croup.

The prognosis of croup is always grave. The mortality, under the most
favourable circumstances, amounts to 60 or 70 per cent, of the children who
are attacked by it, and the younger the patient the less is the chance of

recovery. It is only when the case is one of the spurious affections that we
<3an speak confidently of a happy issue.

Treatment of spurious croup.—The latter requires no active treatment,

but it is usual to give an emetic of two to five grains of powdered
ipecacuanha, with or without one sixth of a grain of tartarised antimony,

repeated at intervals of ten minutes until free vomiting takes place.

Jenner says that besides removing from the stomach any source of

reflex irritation, and relaxing spasm by the nausea and faintness to

which they give rise, these medicines also promote secretion from the

laryngeal and bronchial mucous membrane and so relieve the catarrh.

He has observed that cases left to themselves last much longer, going

on for two or three days, whereas as soon as an emetic has acted the

child generally falls asleep at once. However, he follows it up with a dose

of calomel and jalap. Another plan of treating spurious croup is that

recommended by G-raves, of squeezing a sponge out of hot water—as hot as

the hand can bear—and applying it beneath the chin, changing it as often

as it gets cool, for ten or twenty minutes, until the skin becomes vividly

reddened. One must always warn the I'elatives of a child who has had one

-attack of spurious croup that it is likely to have others if it is exposed to

<jold or to wet weather and allowed to get chilled. Such children must
therefore have special care taken of them, particularly as regards the warmth
of their clothing, but they should be accustomed to have the neck and chest

sponged over every day vnth cold water, and Steiner suggests that they

-should gargle the throat with it several times a day. A child who has

repeatedly suffered from this affection is sometimes left with a permanent
hoarseness of voice.

Treatment of membranous croup.—When a child is attacked with
^' spurious " croup the parents commonly send for a medical man at once.

VOL. I. 61
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On tlie other tand, in a case of "gemiine" croup (except in ttat rare

form wliich begins quite suddenly and proves very quickly fatal) advice

is very seldom sought until the disease has already existed for some
hours, and often not for two or three days. The consequence is that

one is very likely to deceive oneself as to the results of treatment if one

is not well acquainted with the distinctive features of the two complaints.

Cheyne seems to have fallen into this error when he formed the opinion

that " if medical assistance were procured early enough, croup would scarcely

ever he a fatal disease."

For, when the affection is really of a grave or dangerous character,

it seems to he very doubtful whether the morbid process can ever be cut

short by emetics or by the administration of tartarised antimony in

nauseant doses, as has been recommended by so many writers. I have
repeatedly followed this practice, but with no marked success, and it is

obvious that one can draw no conclusion from the occasional subsidence of
the disease under whatever plan of treatment, since the same result might
have occurred spontaneously.

Whether any benefit is derivable from the administration of calomel in

croup is admitted on all hands to be very doubtful. Niemeyer, however,

was in the habit of prescribing it in doses of a quarter to half a grain every

two hours, and he speaks of it as being at any rate more useful than the

tartar emetic. This writer also advocates in decided terms the application

to the outside of the throat of cold compresses frequently changed.
In very young childi'en one cannot attempt in any way to reach the interior

of the larynx with topical remedies. It seems to me absurd to apply nitrate

of silver to the epiglottis. Older boys and girls may be made to breathe the

steam of boiling water, or to employ a spray apparatus ; lime-water is said

by Steiner to be preferable to any other liquid for inhalation, on account of

its power of dissolving false membranes.
Even if emetics are useless at the commencement of the disease, they

often do good sei'vice later on by briuging about the expulsion of pieces of

the membrane. Sulphate of copper should then be preferred to antimony
or ipecacuanha ; from two to five grains are dissolved in an ounce of water,

and a teaspoonful is given every ten minutes until the stomach rejects its

contents. If this should be followed by a decided decrease in the dyspnoea,

the emetic may be repeated a few hours later, when a fresh aggravation of

the symptoms occurs. But not infrequently such medicines faU in their actiort

at this stage, in consequence (as is supposed) of the carbonic acid poison-

ing, which renders the pneumogastric nerve insensitive.* Niemeyer recom-
mends that the little patient should then be placed in a warm bath, and
have some cold water poured over its head and shoulders. This, he says,,

almost always brings it round and makes it cough more strongly, and may
even lead to the ejection of bits of false membrane. If no such result

should follow there can be no doubt of the necessity for the immediate
performance of tracheotomy ; and after the operation the stomach often

rejects the emetics which had been retained.

But of late years it has become more and more the practice to open the

trachea early. If it is certain that the case is not one of spurious croup.

I myself think that the operation should very seldom be postponed
beyond the time when the chest walls begin to be much sucked in during
the act of breathing. Very often, however, a great deal of time is lost from

* The statement in the text is based upon the authority of other writers. I think I
have seen cases of croup in which vomiting could not be excited by emetics, although there

were no indications of asphyxia, the disease being at an early period of its course ; and Dr
Teats mentions an instance of this kind in which (although the disease was diphtheria)

the strength was well maintained, and the child, after two weeks' illness, recovered.
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the parents refusing their consent until it becomes apparent that there is no
other hope of recoveiy. And it must he admitted that no period is too late

for the possibility of success from tracheotomy : children, actually moribund,
have sometimes been saved by it. There is, however, a much better chance
of a favourable issue when it is performed at an early stage, before the
lungs become congested, with some parts of their tissue entirely collai^sed

and the rest intensely emphysematous. Moreover, the child may thus be
saved from the terrible distress and suffering which accompany the gradual
development of asphyxia.

The method of performing tracheotomy is a surgical question upon
which I do not presume to touch. But it may be expected that I should
say something a.bout the after-treatment. At Guy's Hospital we place the
child as near a fire as possible ; we make a kind of tent, within which its crib

is placed ; and we direct a long metal tube from a kettle into the space so
shut off from the rest of the ward. Of late years, however, many writers,

including Sir William Jenner, have expressed the opinion that such pre-
cautions are not only unnecessary but injurious; that physician goes
so far as to say that he is sure he has seen cases terminate fatally that
would have recovered had they not been thus over-nursed and over-cared
for. The plan, introduced by Trousseau, of covering the neck with a large
folded piece of muslin, appears to afford sufiicient protection against cold

;

moreover, it keeps the air which enters the trachea moist, giving up to it the
aqueous vapotir which had been deposited from the breath.

If the operation should not be followed by subsidence of the dyspnoea,
it is well to introduce the feathery part of a quill pen into the trachea
through the wound or through the cannula, and to twist it round a few
times, in the hope that it may entangle and bring away with it some of the
false membrane. And when this procedure has succeeded once it may be
repeated again and again. A moderately abundant discharge of mucous
fluid from the tube is said to be a favourable sign ; its remaining perfectly

dry is of evil omen.
When a case goes on well after tracheotomy, one can often finally

remove the tube on the sixth, seventh, or eighth day. In 87 out of 134
cases collected by Sanne, it was withdrawn between the fourth and the
tenth days. Cases in which it has to be retained after the end of the third
week are quite exceptional, but it does sometimes happen that the larynx
becomes thickened and narrowed by a process of chronic inflammation, and
Steiner mentions instances in which its channel was completely closed by
adhesions. A practical point of much importance is that when there is

partial stenosis the child may appear free from dyspnoea until it goes to

sleep. I once made an autopsy in a case of this kind, in which the tube
was removed one afternoon, four months after tracheotomy for a scald of

the throat, and the child seemed to be perfectly comfortable all day, but
died unexpectedly in the course of the following night.

Cataerhal Laktngitis.—From what has been said in the previous
section it will be evident that the affection now to be discussed does not
altogether correspond in scope with the name under which it is known ; for

it would be certainly difficult to prove that in cases of " spasmodic " or
*' spurious croup " (as described at p. 793), catarrh of the larynx is entirely

absent. But it is in clinical practice impossible to avoid drawing a broad
line of distinction between cases of inflammation of the laryngeal mucous
membrane attended with dangerous dyspnoea, and those of which the chief

symptom is impairment of the voice. The latter are commonly known by
the name of catarrhal laryngitis ; and this, again, may be either acute or
chronic.
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1. Acute catarrhal laryngitis is a very common affection, but compara-
tively seldom comes under medical advice. Some persons are very subject

to it; whenever tbey get a cold tbey become hoarse or lose their voice, and
this condition sometimes lasts for several days or even for weeks. It is

particularly apt to occur in those who are intemperate and in those who
habitually use the voice a good deal ; the reason being that in such indi-

viduals the laryngeal mucous membrane is constantly more or less con-

gested. It may also arise as a complication of some other acute disease,

especially measles. The chief symptom, besides the impairment of the

voice, is the expectoration of a little tough mucus, which comes away with a
short hawking effort, hardly amounting to cough. With the laryngoscope,

according to Ziemssen, one may find that there is reddening and slight

swelling of certain parts of the interior of the larynx, especially the hinder
ends of the vocal cords, the inter-arytaenoid space, the false cords, «fec.

During attempted phonation the cords may leave an oval space between
them, exactly as though the internal tensors were paralysed. In somewhat
more severe cases Stork speaks of the cords as looking red, dry, and
lustreless, or even as beiag covered with yellowish-green crusts formed of

dried-up exudation. They may also become ecchymosed, and sometimes their

surface shows superficial excoriations.

The prognosis in acute catarrhal laryngitis is generally favourable. It

must not be forgotten, however, that cases in which the early symptoms
were those of mere catarrh sometimes run on into cedematous lai-yngitis

;

and, on the other hand, the affection, if neglected, may become chronic, and
may then be exceedingly intractable. In the treatment one of the most
important points is that the patient should entirely abstain from using the

voice. He should remain in a room of which the temperature is kept
uniform. Steam inhalations should be frequently employed, the best appa-
ratus for the purpose being (according to Dr Mackenzie) either the ** eclectic

"

or " Martindale's " or "Bullock's" inhaler. Dr Mackenzie advises the

addition of tinct. benzoin, comp., or of succus conii (5ij with gr. xx of sod(e

carh. exsiecat), or of lupulin (5ss) to the hot water used for inhalation, the
temperature of which should be from 140" to 160°. The patient should be
encouraged to drink freely of demulcent liquids, such as barley water,

linseed tea, and the decoction of cetraria or of althaea. Dr Mackenzie
recommends warm milk and seltzer water as a useful beverage. If there

is great irritability of the larynx, evidenced by cough and tickling or

pricking sensations in the throat, it should be kept in check by opium or

morphia, or (according to Stork) by chloral or by lactucarium. It seems
to be doubtful whether the application of either hot poultices or cold com-
presses over the front of the larynx is advisable. Stork and others recom-
mend, at the commencement of the disease, that a strong solution of nitrate

of silver should be brushed over the cords, but Dr Mackenzie thinks that

this is better left undone.
The best way to overcome the liability to acute laryngeal catarrh, in

those who are subject to frequent attacks of it, is to make the patient

gradually accustom himself to daily sponging with cold water, and to

exposing the throat in the open air without wi-aps, even in the winter. No
one can avoid allowing a draught to play upon the neck from time to time
indoors, or in a corridor, or in passing from house to carriage ; and the
more a person endeavours to keep the part protected the more surely will

he suffer when the occasion arises. It is also important to live, especially

during the night, in airy, cool, well-ventilated rooms. Warm, light clothing
should be worn, A long stay by the seaside in the autumn, or in the
bracing air of Scotland or Switzerland, often does a great deal towards
diminishing the susceptibility to catarrh in the following winter.
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2. Chronic catarrhal laryngitis often arises out of the acute affection,

especially in persons who, in spite of hoarseness of voice, persist in attempt-

ing to continue duties requiring loud speech. Such cases are common in

clergymen, schoolmasters, costermongers. Another frequent cause is ex-

tension downwards from a " granular pharyngitis." Stork believes that a

liability to this form of chronic faucial irritation often passes by inheritance

from parent to child, having been originally set up in the former by a course

of mercury or of iodine. He also thinks that in other cases inoculation of the

nasal cavity with gonorrhceal or even leucorrhoeal discharge is the starting-

point of a catarrh that may last for years. As a rule, chronic catarrhal

lai7ngitis occurs during the middle period of life ; it is more common in

males than in females.

The principal symptom of this affection is hoarseness of voice, which
may even pass on to complete aphonia. The degree to which the voice is.

impaired may vary very much at different periods of the day. Mackenzie
remarks that it is often greater when the patient first begins to talk after

an interval of silence than it is a few minutes later, after he has gone on
speaking for a time. The attempt to use the vocal cords often gives rise to

a painful sense of fatigue, and there frequently are also complaints of a
feeling of dryness or soreness in the throat, and of a tickling sensation,

leading to a constant desire to hawk or to cough. The expectoration is

scanty, consisting generally of a viscid grey mucus, but sometimes yellow

and puriform.

The laryngoscope shows all gradations, from a slight localised injection

and swelling of some part of the mucous membrane of the larynx, up to

the most extensive and diffused redness of the whole interior of the organ.

Dr Mackenzie remarks that one vocal cord may be of a bright red colour

while the other is white ; he also says that the congestion may be limited

to a small portion of one cord, this being always on the outer or attached

side of it. Small pieces of mucus are often seen adhering to the mucous
membrane at different points ; in the form of whitish threads they may
pass across from one cord to the other ; in cases of long standing the whole
surface of the larynx may be covered with secretion. During vocalisation

the cords in many cases fail to meet one another. This may be due to

swelling of the inter-arytsenoid mucous membrane, which is sometimes so

extensive as to form a convex projection even when the arytsenoid carti-

lages are as far apart from one another as possible. But in addition

to this a paretic state of the muscles is not seldom present. Ziemssen
says that this is most frequently unilateral, in which case the opposite cord

may pass across the middle line to meet the affected one, after the manner
already described at pp. 775-6.

Sometimes certain parts of the larynx are greatly thickened. Ziemssen
says that this is especially apt to be the case with the epiglottis, the

arytseno-epiglottidean folds, or the false cords. Lewin maintained that

thickening of these folds is a particularly marked feature of " clergy-

man's sorethroat," but this is disputed by Mackenzie. Stork relates in

detail a case in which the whole of the interior of the larynx was affected

with an extreme degree of hypertrophy of its mucous membrane, so that
there was great dyspnoea rendering tracheotomy inevitable. The disease

had been of fifteen years' duration. From the right false cord there grew
a hard solid fibrous tumour of the size of a hazel nut ; every part of the
interior of the larynx was thrown into enormous folds and ridges. Polypoid
excrescences are, indeed, not uncommon results of a chronic laryngeal
catarrh. Another affection which has sometimes been observed under
similar circumstances is a thickening of the mucous membrane below the
glottis, reducing the channel for the passage of air to a narrow chink or
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ring ; in almost every instance it has "been necessary to open tlie trachea.

Lastly, the vocal cords themselves sometimes become granular on the

surface, a condition which has by Tiirck been designated " chorditis

tuberosa " or " trachoma." It has been supposed to depend upon a partial

dermoid change in the epithelium ; but in one case Wedl found micro-

scoj)ically only a connective tissue and nuclear overgrowth.

Enlargement of the mucous glands is not infrequent in chronic laryn-

geal catarrh. Dr Mackenzie speaks of seeing their enlarged orifices upon

the epiglottis and upon the posterior parts of the cords in some cases,

either as pale specks on a congested surface or as small red circles on a pale

surface. Another morbid appearance which Ziemssen regards as an acci-

dental complication of catarrh, is a dilatation of the veins of the mucous

membrane, especially upon the epiglottis or upon the cords.

There has been some difference of opinion among writers as to whether

chronic catarrhal laryngitis is or is not apt to cause erosion or ulceration of

the laryngeal mucous membrane. Stork says that such a result is not

infrequent, and that when an ulcer forms over the ^processus vocalis, it

may even give rise to the expectoration of blood in sufficient quantity to

suggest the presence of tubercular disease of the lungs. This observer also

lays special stress upon the occurrence of a vertical fissure in the centre of

the inter-arytsenoid mucous membrane. This, indeed, is not peculiar to

cases of chronic catarrh. Stork speaks of it as being extremely frequent,

occurring in as many as 50 per cent, of those who attend his out-patient

practice. The fissure, as the result of the traction upon its sides, assumes

a rhombic form ; the upper part of it, which is alone visible in the laryngeal

mirror, appears triangular. Its detection is often very difficult ; the patient

must be placed in the position which I shall describe further on as required

for inspection of the trachea with the laryngeal mirror. The symptoms
are not always very marked. Stork had seen a singer of reputation, whose

voice remained perfect after such a fissure had existed for many years.

Generally, however, there are symptoms which appear to be identical with

those of chronic laryngeal cataiTh. And sometimes the subjacent arytse-

noideus muscle becomes paralysed, in which case the patient's life may be

made almost unendurable by the running down of fluid into the larynx

whenever he attempts to swallow or even to lie down.

The course of chronic laryngeal catarrh is generally very tedious and
protracted, one reason for this being the fact that patients will seldom

carry out the necessary treatment with sufficient perseverance, imagining

that they ought to be well in two or three weeks, and neglecting all pre-

cautions as soon as they begin to improve a little. There are, however,

among schoolmasters and clergymen many who go to the opposite extreme,

being so nervous and fidgetty about their throats that they may almost be

classed with hypochondriacs.

A good many cases recover perfectly under careful management. A
very important point is that rest should be given to the voice, the patient

either using a slate to express all his wants, or at least speaking only in a

whisper. He must also abstain from smoking, be very moderate in taking

alcohol, and avoid all highly-seasoned foods. If there be evidence of portal

congestion, I need hardly say that this must be carefully attended to.

Locally, if the larynx is irritable, the patient should make use of a spray

containing bromide of potassium or carbonate of soda with a little morphia.

But the chief therapeutic results are to be expected from the use of astrin-

gent sprays containing tannic acid (gr. j—v ad %]) or alum (gr. j—x ad

3j), or from the systematic application of astringent solutions to the

interior of the larynx by means of a brush. Dr Mackenzie says that what
he generally employs is a solution of chloride of zinc (gr. xv ad 3J) ; he
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applies this daily during tlie first week, on alternate days during tlie second

and third weeks, and afterwards less frequently. Ziemssen lays great stress

on the value of the topical use of solid nitrate of silver fused upon the end
of a laryngeal probe ; this he repeats at intervals of a week or a fortnight ; it

causes violent spasm, which, however, is at once relieved by filling the

throat with cold water. When there is an inter-arytaenoid mucous fissure,

the application of solid caustic is the best treatment ; this must, however,

be done with great exactitude, for if the surrounding healthy mucous mem-
brane is touched instead of the sore the patient's sufferings will be made
worse rather than better.

In many cases of chronic catarrh of long standing electricity applied

locally aids in restoring the voice ; and some patients find benefit from a

course of the waters at Aix-les-Baiiis or at Ems.

TUBEECTTLAR DiSEASE OF THE LaEYNX AND TeACHEA. It is in the

medical literature of the end of the last century that the earliest allusions

are to be found to what was then, and commonly is now, termed laryngeal

phthisis. This name, however, is not a good one, because it is apt to

suggest the idea that an affection of the larynx may give rise to wasting

and to other symptoms resembling those of ordinary pulmonary phthisis,

without there being any mischief in the lungs. That such is sometimes
the case has, indeed, been asserted by Trousseau and by some other

writers. But I believe that no pathological proof of it has ever been
brought forward. The experience of all pathologists is that in every

instance in which a tubercular affection of the larynx is found after death
the lungs are invariably found to contain tubercles, and present destruc-

tive changes which have evidently been of long standing, even though
there may have been little or no auscultatory evidence of the existence of

disease in them during life. So far as I am aware there is no recorded

instance in which, when death has been due to tuberculosis of other organs,

leaving the lungs healthy, the larynx has been found to be affected with
tubercular lesions ; nor, again, have such lesions ever been found in the

bodies of those who have died of acute general tuberculosis, unless there

was old as well as recent disease of the lungs. Consequently, in spite of

the d priori probability that tubercles should sometimes form in the larynx

earlier than in any other part of the body, the pathological evidence points

at present to the conclusion that this is never the case. It may, indeed, be

urged, on the other side, that the laryngeal affection almost always lasts for

a considerable time before death occurs, and even that its capability of

producing a fatal issue by itself is doubtful. But I certainly think that

either by interfering with deglutition, or by setting up necrosis of cartilages,

or oedematous laryngitis, it may sometimes greatly shorten life, and con-

sequently it appears to me that if tubercular disease of the larynx ever

arises before similar mischief in the lungs has begun, one ought, sometimes

at least, to see in the post-mortem room cases in which with an advanced
laryngeal affection the lungs are either quite healthy or in a very early

stage of phthisis.

In speaking of " tubercular disease of the larynx " I have not forgotten

that it has been doubted by many pathologists whether in "laryngeal

phthisis" local tubercular lesions are really present. The view that the

laryngeal affection which accompanies pulmonary phthisis is (like the lung
affection) dependent upon the formation of tubercles was originally advanced
by Laennec. It was, however, soon afterwards disputed by Louis, and since

that time pathologists have ranged themselves into two camps with regard

to this question, some affirming, others as positively denying it. There can,

in fact, be no doubt that in the larynx one very seldom sees conspicuous
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grey or yellow tubercles, sucli as, for example, are observed with great

frequency in the ileum in the very same cases. But I have myself always-

maintained a belief that the laryngeal affection was really tubercular, basing

this opinion not merely on the very large proportion of cases of pulmonary
phthisis, especially with tubercular ulceration of the intestine in which this

affection occurs, but also on the fact that mauy laryngeal ulcers have thick

caseating edges which appeared to me to be characteristic of a tubercular

process. Recently, however, the matter has been taken out of the range of

speculation by the careful investigations of Heinze, of Leipzig, who published

a monograph on the disease in 1879. The basis of his work was a microscopical

examination of the tissues in fifty cases of phthisis, in each of which there-

was disease of the larynx or of the trachea, or of both together. For it is

to be observed that in many instances the morbid process involves not merely
the upper but also the lower air-passages, extending even sometimes into

the bronchial tubes ; and for the sake of convenience I shall in this place

discuss all such affections together, inasmuch as there are no special sym-
ptoms that characterise the tracheal or the bronchial lesions. Now, Heinz&
found that in forty among his fifty cases tubercles were plainly recognisable-

in the larynx ; in thirty-nine of those forty there was ulceration ; in one there

was merely a tubercular infiltration of the mucous membrane without

idceration ; in eleven of the forty there was in the trachea tubercular

ulceration likewise ; in eight the trachea contained ulcers which could not be
shown to be tubercular. With regard to the remaining ten cases he found
that in eight there were in the larynx ulcers of which the tubercular nature
could not be demonstrated, but in five of these the trachea showed tubercular

ulcers, in two the larynx was healthy, but in the trachea there were tuber-

cular ulcers. In other words, there were only three out of the whole fifty

cases in which tubercles were not detected either in the larynx or in the

trachea, or in both. The tubercles themselves were plainly visible to the
naked eye in hardened sections, but they could not. be seen in the recent

textures. They lay partly in the mucous membrane, partly in the submucous
tissue, but always on a plane superficial to the laryngeal mucous glands.

They had often undergone more or less complete caseation. With regard ta

the characters of the laryngeal ulcers which Heinze classifies as non-tuber-

cular, he states that there was nothing in their appearance to distinguish

them from those that were tubercular. In every instance, too, they were very

superficial, in fact little more than erosions, and they were generally confined

to the vocal cords. It is, therefore, quite open to question whether they

were not originally preceded by a formation of tubercles, which had softened

and been cast off by ulceration, as was believed by Virchow to be very

frequently the case when a laryngeal phthisis failed to show a definitely

tuberculous character. In the trachea, on the other hand, there seems to

be no doubt that ulcers occur which are really non-tubercular ; these

appear as minute depressions of yellow colour surrounding the mouths of

the tracheal glands. In one point Heinze appears to me to go too far ; this

is when he asserts, on the strength of his observations as to the exceedingly

small size of laryngeal tubercles in general, that those writers were in error

who have maintained that in some exceptional instances they have recog-

nised obvious tubercles in the larynx in making autopsies or even by the
laryngoscope during life. Tiirck, for example, figures a larynx from the
dead subject, in which besides tubercular ulcers there is what he describes

as a miliary tuberculosis plainly visible to the naked eye. And I certainly

think I have several times seen tubercles both grey and caseating in the
laryngeal tissues. Considering how variable is the size of tubercles in other
organs I can see no reason why they should not in the larynx be much larger

in some cases than in others.
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The facts that tuherculosis of the larynx never occurs independently of

pulmonary phthisis, and that it perhaps never even precedes the lung affec-

tion in order of development, cannot but suggest the idea that the upper
air-passages become infected as the result of the passage through them of

tuberculous sputum. This idea was originally suggested by Louis, but he
thought that the sputum acted merely as an irritant upon those parts with

which it came into contact. At the present time one can form a far more
definite conception of the way in which tubercle bacilli, settling upon the

laryngeal or upon the tracheal mucous membrane, may germinate and invade
the tissues. It does not seem to me that the possibility of such an occur-

rence is at all invalidated by the observations of Heinze as to the commence-
ment of laryngeal tuberculosis beneath the intact epithelium. Ziemssen
even maintains that a continuous tract of ulceration can sometimes be
followed from a vomica in the upper lobe of one lung along the corresponding

bronchial tube (which alone of all the bronchial tubes may be affected)

through the trachea to the larynx. But, of course, it is quite conceivable

that, without there being any vomica, tuberculous spu.tum from the lung
may infect the larynx. And conversely—if laryngeal tuberculosis really does

ever precede the pulmonary affection in point of time—one can easily imagine

that secretions from the larynx may descend the air-passages and infect the

lungs.

That tubercular disease of the larynx and of the trachea should be more
frequent in males than in females might have been anticipated from the fact

that this is the case with pulmonary phthisis, but the preponderance of

males over females is in reality far greater ; according to Heinze 33"6 per

cent, of male phthisical patients have ulceration of the larynx, but only
21'6 per cent, of female phthisical patients. The age at which tubercular

laryngeal affections are absolutely most frequent is between twenty-one

and thirty; but among fatal cases of phthisis the proportion in which
the larynx is found diseased is relatively larger at a more advanced age^,

namely, between forty-one and fifty for males, between thirty-one and forty

for females. During childhood tubercular disease of the larynx is not com-
mon ; among nearly 400 cases Heinze found only nine in patients under the

age of fourteen ; in none of these was there ulceration of the trachea ; one

was an infant of eleven months. The nature of a man's occupation seems

to have no marked influence in modifying his liability to have his larynx

affected, assuming him to become phthisical. Heinze found that the

proportion of cases in which laryngeal complications occurred was high

among consumptive butchers and tailors as well as among open-air

singers and others whose throats were exposed to local irritation in various

ways.
The symptoms of tubercular disease of the larynx of course vary with its

exact seat. When the epiglottis is affected or any other part of the upper
orifice of the larynx, there is often extreme dysphagia, the attempt to swallow

even fluids causing very great pain and distress. But Heinze relates one
case in which this symptom remained entirely absent, although the epiglottis

was greatly swollen and thickened. The voice becomes hoarse and weak,

and ultimately it is often reduced to a whisper. In some cases in which the-

true cords are entirely destroyed by ulceration, it is believed that the false

cords sometimes vibrate so as to produce harsh deep tones. The effort to

speak is often painful, producing a feeling of soreness in the throat. The
cough becomes weak and hoarse and toneless.

It must not be supposed, however, that marked subjective symptoms,
occur in every case of phthisis in which one subsequently in the post-mortem
room finds that the larynx is affected with tubercular disease, even when it

has advanced to ulceration. A few isolated ulcers are often found when no»



810 SYMPTOMS AND APPEAEANOES OP TUBEECULAR LAETNGITIS

laryngeal affection had been suspected during life ; and in working at prac-

tical morbid anatomy I acquired a decided impression tbat an extensive

superficial affection of the mucous membrane possessed clinical signifi.cance

far more constantly than did the presence of localised ulcers, however deeply

they might penetrate into the laryngeal structures. On the other hand
there are many cases of phthisis which are attended with hoarseness of voice

or even with aphonia, but in which no tubercular affection of the larynx cau
be detected, whether during life or in the dead body. In Virchow's ' Archiv '

for 1877, Prankel, of Hamburg, endeavoured to find an explanation of

such cases in the occurrence of lesions in the laryngeal muscles, the fibres

which he showed to have undergone a granular change ending in a complete
absorption of their substance and emptying of the sarcolemma, while at the
same time the nuclei of the perimysium internum underwent increase. It

^oes not appear that the patients who furnished the material for his obser-

vations had had any definite paralysis, and indeed the lesions which he
detected were always distributed eqiially over all the muscles. But paretic

states of the thyro-arytcenoidus internus are said to be not uncommonly present

in phthisis, and Gerhardt has described the occurrence of paralysis in the
right recurrent nerve as the result of its having become involved in a thick-

ened mass formed by the pleura covering the apex of the right lung. In the

laryngeal mirror what chiefly characterises cases of phthisis attended with
impairment of voice, when there is no local tubercular disease, is the

extremely anaemic state of the mucous membrane of the interior of the

larynx.

The laryngoscopic appearances which indicate tubercular disease of the

larynx differ greatly in different cases. Heinze lays great stress upon the

recognition of tubercular infiltration of the mucous membranes, which (he

says) is quite peculiar to this disease, and which was present in twenty-one
•of his forty cases. Its most frequent seats were the false cords and the

ary-epiglottidean folds. He speaks of it as forming in the dead body a
smooth tense swelling, of a greyish-white or greyish-yellow colour, often,

presenting on its surface the appearance of fine pale yellow granules, or

spotted with points of haemorrhage. Over the summits of the arytaenoid

cartilages tubercular infiltration gives rise to swellings which by Heinze are

compared to two rounded sugar-loaves ; Mackenzie describes them as

"pyriform." The epiglottis, when it is affected, appears rounded and
tluckened, or (as Mackenzie says) "turban-shaped." The false cords

become greatly swollen, so that they lie in the same vertical plane with the

true cords or even overhang them, while the entrances into the ventricles

of Morgagni are greatly narrowed, or seem to be entirely obliterated.

Thickening of the inter-arytsenoid mucous membrane gives rise to a local

bulging or excrescence at the back of the glottis, to which Stork draws
attention as characteristic of tubercular disease, it being all the more so

because neither polypi nor other new growths are ever seen in that position.

The cords themselves very rarely exhibit a true tubercular infiltration, but
they may become swollen and rounded, a change which Heinze found to be
dependent upon the presence of numbers of small round cells between their

fibres. In the trachea, it is only in the posterior membranous part that

tubercular infiltration occurs.

But in a great many cases of tubercular disease the diagnosis, so far as

the laryngoscope is concerned, is based mainly upon the presence of more
or less numerous ulcers. According to Heiaze their most frequent seat is

upon the vocal cords; among his fifty cases ulceration of the cords was
present in no fewer than forty ; on both sides in twenty-seven, on one or
the other side separately in ten, at the anterior commissure in three.

Sometimes the ulceration was limited to a small part of the cord, sometimes "
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it affected the whole length ; in eleven cases one or both of the cords was

completely destroyed. In the laryngeal mirror an ulcer upon one of the

cords may appear either as a narrow linear fissure, or as an actual excava-

tion of its edge, situated upon a more or less reddened surface. When the

process of ulceration is further advanced it often happens that the cord

looks as if it were split up into two or three separate longitudinal bands,

with very irregular edges, arranged one above the other like a short flight

of steps. The false cords are comparatively seldom ulcerated ; among

Heinze's cases only in fourteen, of which there were eight in which the

affection was bilateral. Over the arytsenoid cartilages ulcers were present

in twenty-three of Heinze's cases, sometimes towards the bases of the

cartilages, sometimes upon their summits or even towards the pharyngeal

surface. Those which lie towards the bases of the cartilages are almost

always bilateral. They are seldom, if ever, visible in the laryngeal mirror.

They have a peculiar tendency to penetrate deeply into the tissues, so that

they often reach the perichondrium and lead to necrosis of the cartilages.

In the dead body they are seen to have their outline irregular, their edges

smooth or fringed with papillaryoutgrowths,andtheir surface uneven, perhaps

of a dirty grey colour. The epiglottis was ulcerated in twenty-six of Heinze's

cases, generally upon its laryngeal surface, sometimes upon its border,

never on its lingual surface. The appearance of epiglottic ulcers varies in

different cases; often there are great numbers of small round shallow

sores ; sometimes they have run together into a large irregular excavation.

The surface upon which they lie is often but little reddened. In some cases

the substance of the epiglottis itself becomes eaten away from its margins

inwards so that it may present one or more deep fissures, with pointed pro-

cesses between them ; or it may even be reduced to a mere stump. In such

cases the ulceration of course affects the lingual surface as well as the

laryngeal ; indeed it often spreads for some distance upon the base of the

tongue. In such cases, too (and indeed in many others), the whole surface

of the larynx is often covered with ulcers varying in shape, in size, and in

depth.

It must not be imagined that the detection of ulcers by means of the

laryngeal mirror is always an easy matter, even when they come fully

within the field of observation. Stork remarks that they are often

recognised, not so much by the presence of an obvious depression in the

mucous membrane, as by a change in its colour and a deficiency in the

lustre naturally belonging to its epithelium. Unskilled observers are often

misled by patches of puriform mucus lying upon the surface of some part of

the larynx, which they take for ulcers.

Even when the presence of ulceration of the larynx is established, it still

remains to be considered whether the disease is tubercular. We have seen

that in catarrhal inflammation ulcers are seldom found. And practically

the diagnosis generally lies mainly between "laryngeal phthisis" and

syphilis ; the points of difference between which two affections I shall leave

to be discussed further on. It must not, however, be supposed that, in

the post-mortem room at any rate, ulceration of the larynx is of rare

occurrence, apart altogether from the diseases with which it is commonly
associated. In acute pneumonia ulcers over the arytsenoid cartilages are, I

think, tolerably frequent ; and I have seen ulceration there, or \ipon the

vocal cords, in two cases in which there was double pleurisy with pericar-

ditis, in two cases of erysipelas, in one case (probably pyaemic) in which

there were abscesses both in the liver and in the brain, and in two cases of

Bright's disease. One of these last-mentioned cases occurred in a man,

aged twenty-four, who had been hoarse for three months before his death

;

laryngoscopically all that was observed was that his cords were at one time
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reddened, but afterwards pale; at tlie autopsy I found on each cord a

narrow linear ulcer extending over a quarter of its length. Heinze gives

details as to eight cases in which ulcers were found in the larynx after death

from various diseases,

I have met with three cases of phthisis in which the larynx after death

presented what appeared to be the cicatrices of ulcers that had healed ; and
both Ziemssen and Heinze have recorded similar instances, some of which
occurred in patients who had been the subjects of repeated laryngoscopical

examinations. One of Heinze' s cases is that of a man whose right cord was
much ulcerated ; two or three years later this was found to have healed and
there were also cicatricial bands on the left cord, which must have become
affected in the interval. Both this patient and another appeared to owe
their recovery to residence in a southern health resort. Of course, however,

it remains a question whether the ulcers in either case were actually tuber-

culous in a strict sense of the term. At the meeting of the International

Congress in London in 1881 Rossbach and some other observers spoke very

positively with regard to the occasional "curability" of "laryngeal

phthisis," while Krishaber virtually denied it. The former speaker attri-

buted considerable value, at an early stage of the disease, to the inhalation

of antiseptic agents ; the latter declared that no such treatment was of the

slightest use. Ziemssen lays stress upon the importance of giving absolute

rest to the voice by maintaining perfect silence, or speaking only in a whisper,

for months together. Dr Mackenzie speaks of the local application of per-

chloride of iron (5j ad 3J) as sometimes greatly diminishing the irritability

of the mucous membrane and so relieving the troublesome cough..

Nothing, however, is so serviceable in this disease as the local insufflation of

morphia as a powder, in a dose of i—| a grain mixed with half a graiu of

starch. A special instrument called an "insufflator" is made for tho-

purpose ; it consists of a hollow vulcanite tube, one end of which is bent

downwards so that it can be directed towards the orifice of the larynx ; in the

middle of the tube is a hole, through which the powder is introduced, and
which is then closed by a moveable covering ; the other end of the tube is

connected with a piece of elastic tubing. In using this instrument the

operator places the elastic tubing in his own mouth, and introduces the vul-

canite tube into the mouth of the patient. He then blows the powder down
into the larynx, just at the moment when the patient is drawing his breathe

Dr Mackenzie says that as the greatest diminution of the sensitiveness of
the affected parts occurs in rather less than an hour, it is well, when there

is much pain in swallowing, to introduce the morphia at about that interval

before the time of taking food. It may be repeated twice daily. If

distress is caused by liquids entering the air-passages, they should be
thickened with arrowroot or cornflour. Dr Mackenzie also remarks that

the patient is more likely to swallow well in taking off a good draught than

in sipping. Sometimes it is necessary to administer food through an
oesophageal tube for weeks together. Tracheotomy is now and then

required when there is extreme dyspnoea ; but this operation seems in no way
to retard the further progress of the laryngeal affection.

The duration of life in cases of tubercular disease of the larynx is-

seldom long. Dr Mackenzie gives a list of 100 cases, of which seventy-nine

ended fatally in from six months to two and a half years after "throat

symptoms had become troublesome ;" in nine only did death occur within

six months ; twelve were prolonged over a period of from thirty to forty-

nine months. Ziemssen, however, seems to maintain that the quickly fatal

course of "laryngeal phthisis" depends rather upon the coexistent lung

mischief developing itself with great rapidity than upon any marked-

tendency on the part of the affection of the larynx to shorten the patient'a
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life. According to this writer, when the pulmonary disease assumes a
chronic form, laryngeal ulcers may exist for years.

Lupus of the Larynx.—Within the last few years a small number of

cases have been recorded, in which lupus of the skin has been associated with
a like disease of the epiglottis and even of the interior of the larynx. Such
an affection is characterised by the presence of nodules which may be as
large as peas, and of ulcers which may have undergone a partial cicatrisa-

tion. It is mentioned that the ulcerated epiglottis often looks as though a
heart-shaped piece were taken out of the middle of its free edge. Otherwise
there is nothing in the laryngoscopic appearances which could distinguish

lupus of the larynx from the effects of syphilis; nor are there any pecu-
liarities in the symptoms, which consist of hoarseness, sorethroat, dysphagia,
and perhaps dyspnoea. Consequently, the diagnosis of a case which
Ziemssen gives as one of laryngeal lupus, in a girl of twelve, whose skin
was free, depends largely upon the fact that treatment with iodide of potas-
sium proved a complete failure. What is recommended for this disease
is the systematic administration of cod-liver oil for a length of time, with
energetic cauterisation by means of nitrate of silver. An arrest of its

further progress may perhaps be hoped for, but hardly a cure.

Syphilitic Disease of the Laetnx.—Laryngeal affections resulting
from syphilis are by no means rare, whether relatively to other effects of
the venereal poison, or relatively to other diseases of the larynx. It seems
probable that their occurrence is to some extent determined by the exist-

ence of local causes of irritation. Thus Ziemssen speaks of them as being
especially frequent in persons whose throats are exposed to cold, and who
abuse the voice, as, for example, in costermongers. And Dr Mackenzie
found that whether in the earlier or in the later stages of syphilis the larynx
was far more apt to suffer during the winter than during the summer. The
majority of patients are, as might be expected, between the ages of twenty
and forty, but among those who suffer from laryngeal affections as remote
sequelse of syphilis it is not uncommon to find persons up to the age of fifty

or sixty, or even seventy. A few instances have been observed in which the
larynx has become diseased as the result of inherited syphilis ; and Frankel
has recorded an instance in which a syphilitic infant, less than three
months old, became the victim of a fatal laryngeal stenosis, as the result of
perichondritis with exfoliation of the cricoid and of the left arytaenoid carti-

lages. Some of the earlier laryngeal manifestations of acquired syphilis

may occur within two or three months after infection; its more remote
effects may appear five, ten, twenty, or even thirty years afterwards, when
all other indications of the disease have long since disappeared, and when
the patient indeed may have almost forgotten that he had ever taken
it. However, a collection of some twenty cases that have at different
times come under observation in the post-mortem room at Gruy's Hospital
gives me a decided impression that severe lesions of the larynx are much
more often associated with cutaneous eruptions and other obvious signs of
syphilis than are other visceral syphilitic affections, as (for example) those
of the brain or of the liver.

In some cases, especially those of recent infection, the larynx shows
nothing more than a mere superficial catarrh. In this there is nothing
characteristic ; Ziemssen warns his readers against supposing that a livid-

red or dirty-brown injection of the mucous membrane justifies a diagnosis
of syphilis. Nor does the protracted duration nor the obstinate recurrence
of a laryngeal catarrh afford grounds for concluding that it is not simply
inflammatory, whereas in the case of the pharynx such points sometimes
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possess a marked significance. Stork speaks of syphilitic catarrh of

the larynx as so transitory that patients seldom come under treatment

for it.

Next in order of development come " mucons patches," or "flat condy-

lomata." As to their frequency widely different statements are made by
different writers. Some almost deny that they ever occur in the larynx,

others say that they are often to be seen laryngoscopically. Ziemssen

speaks of their chief seats as being the cords, the posterior laryngeal wall,

and the false cords. They may also appear on either surface of the epi-

glottis. According to Dr Mackenzie they differ from pharyngeal condylo-

mata in being yellow rather than white, and in being generally accompanied

by less marked congestion of the surrounding mucous membrane ; he also

says that they are less apt to undergo superficial ulceration, and that they

generally disappear qtiickly even without treatment.

At a later period of the disease gummata are of not infrequent occurrence

in the laryngeal mucous membrane and submucous tissue. They are

described as generally forming small rounded elevations, from the size of a
pin's head to that of a small pea, of the same colour with the rest of the

laryngeal surface, isolated or collected together into masses of considerable

size. They may be seated iipon the epiglottis, the posterior wall of the

larynx, the false cords, or even the surface below the glottis. In 1874 Mr
Norton showed to the Pathological Society a gumma larger than a pigeon's

egg, which occupied the right arytseno-epiglottidean fold, and reduced the aii'-

passage to a mere chink, so that it caused suffocation. Laryngeal gummata
often ulcerate, but sometimes they remain stationary for a long time, and
finally disappear by absorption.

Syphilitic ulcers in the laiynx are often observed. During the earlier

stages of the disease [they are generally superficial; at a more advanced

stage they are apt to eat their way deeply into the tissues, causing great

destruction. It has been much discussed whether syphilitic ulcers present

any characters by which they can be distinguished from nou -syphilitic ulcers.

Tiirck maintained that some of these cases can be recognised at the first

glance by their more or less circular form, by their excavated siu-face coated

with a whitish-yellow material, by their edges, which are sharp, sometimes

much raised, and surrounded by an inflammatory areola. It is especially

from tubercular ulcers that the diagnosis has to be made. A point of great

importance is the comparatively rapid development of syphilitic ulcers.

Stork remarks that a patient with extensive destruction of the epiglottis as

the result of syphilis may still retain a fresh, healthy appearance, which is

never the case where such disease is of tubercular origin. Tubercular

ulcers are smaller than syphilitic, except when several have coalesced

together ; they are often numerous, affecting both sides of the larynx at

once ; they are generally seated upon a surface which is pale and anaemic

instead of being reddened. But ulcers of the larynx sometimes occur in

persons who, having had syphilis, are also affected with phthisis ; it may
then be quite impossible to declare positively what is the nature of the

laryngeal affection.

In some difficult cases great help is afforded by the presence of ulcera-

tion of the pharynx, or of the base of the tongue, which in tubercular

disease of the larynx is very infrequent. Indeed, Ziemssen remarks that in

most cases destructive ulceration of the larynx is preceded by a like affection

of the fauces, which passes by continuity of surface from the pharyngeal

wall to the side of the epiglottis. At the seat of the earlier lesions cicatrices

may very often be observed to have already developed themselves, and this

is conclusive as to the syphilitic character of the affection, for in tubercular

disease such partial cicatrisation is never seen.
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Cicatrices, indeed, frequently form within the larynx itself, and produce
an extraordinary amount of deformity. Sometimes a web is formed between
the cords, as in several cases recorded by Elsberg, of New York. In other

cases the epiglottis is dragged down and fixed to the side of the pharynx, or
the parts forming the entrance of the larynx may be puckered together so

as to reduce it to a small round hole. Papillary outgrowths of considerable
size are occasionally developed in the neighbourhood of syphilitic cicatrices

and may play an important part in increasing the obstruction to the passage
of air.

The symptoms of syphilitic disease of the larynx generally include
hoarseness of voice, which may pass on to complete aphonia. Pain is often
entirely absent, but if the epiglottis or some other structure at the entrance
of the larynx is afEected swallowing may be exquisitely painful, although
even in that case there may be an entire freedom from pain at all other
times. It is wonderful how well some patients manage to swallow, even
when they have lost a large part of the epiglottis ; the base of the tongue is

carried backwards, and keeps even fluid from passing into the interior of the
larynx. Cough is often troublesome, and if there is extensive ulceration,

muco-purulent exudation and blood may be expectorated in considerable
quantity. I have notes of one case at Guy's in which haemoptysis occurred
to such an extent that the patient was thought to have phthisis, and Turck
has recorded an instance of fatal haemorrhage from an extensive ulcer of the
left side of the interior of the larynx, exposing a necrosed piece of the cricoid

cartilage. Otherwise it is chiefly by the supervention of an oedematous
laryngitis, or perichondritis of the larger cartilages, that syphilitic disease of
the larynx tends directly to destroy life. But Tiirck and Ziemssen point
out that, in the case of the arytsenoid cartilages, an incurable necrosis is far
less apt to follow deep ulceration of the mucous membrane covering them
when the disease is syphilitic than when it is tubercular. In some instances
that have occurred at Guy's a fatal termination has resulted from pneu-
monia, which was probably set up by the entrance of purulent matter from
the affected parts into the bronchial tubes.

The treatment of syphilitic disease of the larynx should generally con-
sist mainly in the administration of mercury, and inunction is perhaps to
be preferred to other methods as it is often important to produce an effect

quickly. Spray inhalations with a weak solution of bichloride of mercury
are said to be sometimes very serviceable. Sometimes it is advisable to
brush over the affected parts with dilute tincture of iodine, or with a mix-
ture of two parts of iodine, two of iodide of potassium, and ten of glycerine.

When mercury has already been used freely full doses of iodide of potassium
may of course be prescribed internally. Tracheotomy is sometimes
necessary, and cicatrices may have to be cut through with endo-laryngeal
instruments.

Inflammation of the deeper Laetnqeal Steuctukes.—The inflam-
matory affections of the deeper laryngeal structures fall under two heads,
those of the submucous tissue and those of the cartilages. The former
may be described under the name of "(Edematous" or "Phlegmonous
Laryngitis," the latter under that of Laryngeal Perichondritis.

(Edematous or Phlegmonous Laryngitis.—This is the affection which is

commonly but inaccurately termed oedema glottidis, that name having been
originally given to it early in the present century by Bayle. The inaccuracy
is twofold ; on the one hand, the part diseased is not the glottis, or space
bounded by the vocal cords, for (except in very rare instances) they remain
free from swelling, which really afiects the entrance of the larynx above
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them ; on the other hand, the morbid process is by no means merely an
oedema, but assumes any gradation from an exudation of serum loaded with

leucocytes into the submucous tissue up to a diffuse purulent infiltration,

or even the formation of an abscess. Consequently there are some cases to

^which the designation cedematous laryngitis, others to which that of phleg-

monous laryngitis is the more applicable. It is, however, necessary to use

one name rather than the other jin the present chapter, and perhaps the

former is to be preferred as somewhat less narrow in its scope than the

latter. I am disposed to think that a better name than either would be
''submucous laryngitis."

I must not be understood to mean that there is no such thing as an
cedema of the larynx in the sense of a simple non-inflammatory dropsy. On
the contrary, that affection is very frequently seen in the bodies of those

who have died of Bright's disease, or of heart disease, the epiglottidean

folds forming watery swellings which may be of very considerable size

;

but so far as I have observed, such cases present no special symptoms
during life, and the dropsy of the larynx has no clinical significance

whatever.

Very different is the state of affairs in a true cedematous laryngitis,

which is one of the most rapidly fatal of all diseases. The appearances,

whether at the bedside or in the post-mortem room, vary somewhat with the

-exact locality of the. inflammation. When the epiglottis is involved it forms
a turgid round mass, perhaps as large as the end of one's thumb, and often

of two lateral rounded halves pressed closely together so as to leave only a
narrow gap between them. This may be either felt by the finger passed

into the fauces or seen in the laryngeal mirror; it may even be directly

visible when the tongue is depressed with a sj)atula. Sometimes the tissues

in front of the epiglottis are included in the swelling. In other cases the

parts most affected are the ary-epiglottidean folds, which may be converted

into two large globular masses, tense and resisting, so that they feel like

swollen tonsils. The mucous membrane covering the cornicula laryngis, and
that between the arytsenoid cartilages may also share in the morbid process,

in which case the movements of the cartilages are greatly impeded. Within
the larynx the inflammation usually affects the false cords, which bulge down-
wards as well as inwards, so as to overhang and conceal the true cords. The
latter are themselves very seldom involved in the swelling, but Eisch has
recorded ('Berl. klin. Woch.,' 1866) a case in which, having actually

removed the larynx within ten minutes of the patient's death, he found the

true cords swollen to the breadth of half a centimetre and pressed against

one another so as completely to close the glottis. A similar instance

occurred at G-uy's Hospital in 1873 ; the patient was a woman who was
found moaning on the ground in the street, and who died before she could

be brought into the ward. In some cases the effusion is limited to the

structures below the cords, constituting what Gibb termed a " subglottic

•oedema." Mackenzie speaks of such cases as generally chronic rather than
acute, but Ziemssen cites five instances, observed by Burow, Eauchfuss, and
himself, in each of which the affection in question was clearly recognised by
the laryngoscope, the symptoms being of a grave and urgent character and

i

very rapidly developed. The colour of the affected parts as seen during life

is generally a very bright red. After death they look much paler, the ary-

epiglottidean folds in particular appearing gelatinous, and having often a
yellowish gum colour from infiltration of pus into their tissue. When they

are incised in the post-mortem room, however, it is often found that no
fluid escapes from them, even under gentle pressure. Not uncommonly the

inflammation extends to the laryngeal muscles, which may be full of suppu-
rating points.
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Among the symptoms of oedematous laryngitis the most important is

dyspnoea, which may increase with extraordinary rapidity until it destroys

life by suffocation. Inspiration is commonly attended with a loud whistling

sound. There is some pain in the throat, increased by speaking, and the
larynx is tender when handled in the neck. The voice is not necessarily

much altered, but it commonly soon becomes hoarse and extinct. The cough
is hollow or it may be toneless. If the voice, as is sometimes the case,

becomes affected before the breathing, the explanation seems to be that the
interarytenoid mucous membrane has been the first to become swollen.

Another sign that this part is attacked is, according to Stork, an incessant

dry jerking cough. If the epiglottis or other parts bounding the entrance
to the larynx are inflamed at the beginning there is intense pain in swallow-
ing. Much distress is given to the patient by the accumulation of buccal
and pharyngeal secretions, which he is unable to get rid of.

Stork lays great stress upon the significance of dysphagia, as the earliest

indication of commencing laryngitis in some cases, and upon the importance
of using the laryngoscope, whenever there is difficulty of swallowing, not
obviously accounted for by an affection of the fauces. A thorough ex-

amination with the finger often at once clears up all doubt as to the nature
of the disease. But this must be done with some caution, for it is very apt
to set up an attack of suffocative dyspnoea.

(Edematous laryngitis occurs chiefly in young adults between the ages
of eighteen and thirty-five ; in males more often than in females. It is

rarely seen in children. As a primary affection, it appears to be generally

due to some septic influence, such as is commonly vaguely described as

"blood-poisoning." Dr Mackenzie says he has met with it in hospital

physicians, in medical students, in nurses, as well as in persons exposed to

emanations from bad drains. Sometimes it appears to be directly dependent
upon exposure to cold, as in Trousseau's case of a man who, having drunk
too freely at a wine-shop, was turned out into the street on a cold night, and
fell asleep there, to wake with a violent sorethroat, which in an hour or two
became attended with the most extreme dyspnoea. Sometimes it arises by
direct extension from faucial erysipelas, sometimes it occurs in the course of

smallpox, or of enteric fever. It is frequently the immediate cause of death
in the angina Ludovici, a diffuse inflammation of the connective tissue of the

neck, with brawny infiltration, which may or may not pass on to suppuration.

In a case that occurred at Gruy's Hospital in 1863 it was secondary to

chronic suppuration in the fibrous tissues about the hyoid line. It is often

developed by extension from perichondritis of the laryngeal cartilages, or

follows chronic tubercular affections of the raucous membrane. Other fre-

quent causes of it are scalds of the throat, the entrance of a foreign body
into the larynx, the swallowing of mineral acids and other corrosive

poisons.

I must not omit to mention that some writers describe it as being

sometimes the immediate cause of death in cases of Bright's disease.

Fauvel, indeed, maintained that it may be the earliest symptom of that

disease. The only case in which I remember to have made an autopsy
in which severe affection of the submucous tissue of the larynx occurred

as a secondary complication, was in a man, aged twenty-seven, who
died in 1878 of epileptiform convulsions. He had complained of sore-

throat and of shortness of breath, but no symptoms had been observed

indicative of laryngeal mischief. Both epiglottidean folds were found
infiltrated with pus, but especially the left one. There was also much exuda-
tion of puriform lymph round the pharynx and at the base of the tongue.

In the following year L examined the body of a man, aged thirty-four, who
was in the hospital with cirrhosis of the liver, when he was attacked one

VOL. I. 52
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day at 11 a.m. with sorethroat, followed at 4 p.m. by severe laryngeal

symptoms, and by rapidly fatal dyspnoea at 10 p.m. I found tbe left

epiglottidean fold moderately swollen with an effusion of serum, the right

one smooth and shining, and greatly enlarged by infiltration with a semi-

solid purulent substance. In a case of Bright's disease that terminated
fatally by dyspnoea in 1866, the autopsy showed that the course was not an
ordinary oedematous laryngitis, but the exudation of a shreddy lymph-like
material upon the mucous membrane of the larynx below the cords, extend-

ing down to about the eighth ring of the trachea.

It is surprising how rapidly the symptoms of oedematous laryngitis are

sometimes developed. Ziemssen relates the case of a young man who was
attacked with extreme distress of breathing after eating some bread, and
who ran off to Ziemssen, thinking there must have been in it a needle which
was sticking in his throat. The laryngoscope showed that the right " sinus

pyriformis" (outside the larynx) contained a pointed splinter of wood
which was at once removed with a pair of forceps. Only a quarter of an
hour altogether had passed, yet there was considerable oedema of the right

ary-epiglottidean fold and the entrance of; the larynx generally was much
injected. In cases of poisoning by corrosive liquids, laryngeal symptoms
sometimes, after setting in suddenly and quickly reaching an alarming height,

so that the necessity for tracheotomy appears imminent, subside with no
less rapidity.

In treating a case of oedematous laryngitis it is often well, at the com-
mencement, to apply leeches to the neck over the sides of the larynx. Dr
Mackenzie recommends that bromide of potassium should be given freely

and that the patient should constantly suck ice. Trousseau speaks highly

of spray inhalations impregnated with tannin or alum. If, however, the

entrance of the larynx is found to be very greatly swollen, the best thing to

do is to scarify the tissues thoroughly, so as to give the exudation an oppor-

tunity of escaping. A number of shallow parallel incisions should be made,
the best instrument for the purpose being a " laryngeal lancet " or small

double-edged knife mounted on a curved stem ; but in an emergency an ordi-

nary bistoury, covered up with adhesive plaster to within a quarter of an
inch of its extremity answers very well. If relief does not speedily follow

tracheotomy must not be delayed. Above all the patient must not be left,

even for a few minutes, until an opening into the trachea has been made,
for a paroxysm of dyspnoea may set in at any moment, and may end fatally

before there is time to fetch a surgeon.

Laryngeal perichondritis.—Several writers in the latter part of the

eighteenth or in the earlier part of the present century recorded cases

attended with suppuration round, and destruction of, one or more of the

laryngeal cartilages. And until a comparatively recent period, the usual

opinion was that the disease began in the cartilages themselves, which (it

was supposed) first became ossified and then necrosed. But now it seems
to be generally admitted that the starting-point of such cases is rather in

the perichondrium. Indeed, as far back as 1850, Dittrich, a very keen
observer, pointed out in an interesting article in the * Prager Veirteljahr-

schrift,' that in a young subject it is not uncommon to find, when a small

portion of the cricoid, happening to He bare in an abscess-cavity, is con-

verted into a dirty-yellow calcified mass, that the rest of it and all the

other laryngeal cartilages are in a perfectly normal state. And the

inference which is suggested by such observations is confirmed by a case

at Gruy's Hospital in 1859, in which the right ala of the thyroid and
the right half of the cricoid were alike necrosed, whereas the left halves

of their cartilages had escaped. Moreover, ossification of the affected
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oartilages is not in reality always present, even in adult life. In a
remarkable case of a child, eighteen months old, who died with " croupy "

symptoms, I once found that part of the left half of the cricoid, which
was bathed in pus, had undergone absorption, so that there was a gap
in it, with thin smooth edges of perfectly natural appearance. And a year

previously, in 1874, I examined the body of a man, aged thirty-three, in

whom the back part of the cricoid was necrosed, lying loose in an abscess-

cavity, while its anterior part was represented by a narrow edge of healthy

cartilage, thinning off into fibrous tissue. Lastly, there is every reason to

believe that disease of laryngeal cartilages is often not merely dependent
upon an affection of the perichondrium, but secondary to ulceration which
began in the mucous membrane. Probably this is the correct explanation

of many of the cases in which such disease arises in the course of phthisis,

enteric fever, smallpox, or syphilis. And Dittrich suggested, in the

paper already referred to, that in certain cases, occurring in persons

confined to bed, necrosis of the cricoid is an indirect result of the pres-

sure of this body, especially when ossified, against the vertebral column.

His idea was the pressure first caused ulceration and sloughing in the two
opposed surfaces of the pharynx, and that then the affection of the anterior

pharyngeal wall spread to the perichondrium. The morbid process would
thus be strictly comparable with that which is concerned in the formation

of ordinary bedsores; and Dittrich gave one case in which, the patient

being a phthisical man, aged thirty-one, numerous bedsores were actually

present at the time of death. He also recorded in detail two out of several

cases in which, in bedridden patients, he had found that both surfaces of

the pharynx showed local patches of ulceration, without the cricoid carti-

lage having as yet become involved in the disease. Stork satisfied him-
self that in severe enteric fever necrosis of the thyroid cartilage may
arise in a similar way from pressure against the spinal column. And
Ziemssen says that in old people, in whom the cricoid is ossified, that

cartilage may be affected with perichondritis as a consequence of the

repeated introduction of oesophageal bougies. Sometimes such disease is

produced by direct injury, as in a case, recorded by Stork, of a man who
was struck in the right side of the neck by a piece of wood, which flew up
while he was attending to a circular saw. In some cases, perhaps, it is the

result of exposure to cold. In others no cause can be discovered. Laryn-
geal perichondritis is much more common in males than in females. An
analysis of twenty cases, collected from the pathological records of the

Berlin School, showed that the period of life at which it was most
apt to occur was between twenty and thirty years of age. But probably

this was dependent vipon the circumstance that eighteen of the twenty

patients were either tuberculous or died of enteric fever. For I find that

at Guy's Hospital the disease, as a primary affection, has been more fre-

quent in persons from thirty to fifty than in those who were younger. One
case occurred in a girl under two years old, one in a boy of nine, and one in

an old man of sixty-three.

Hitherto I have spoken of perichondritis as though its necessary result

were to produce suppuration and destructive changes in the subjacent

cartilage. But there is every reason to believe that this is not always the

case. In alluding to the subject of anchylosis of the crico-arytsenoid joints

at p. 780, I have already remarked that such an affection may probably
sometimes lead simply to a development of fibrous tissue. Ziemssen records

the case of a young man, in whom, in the course of enteric fever, a dark red
flat projection appeared over one processus vocalis, causing hoarseness and
severe pain. During convalescence this gradually diminished, and under
favourable circumstances it might possibly have entirely subsided ; but he
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insisted on going out, and after three days' exposure to weather and indul-

gence in alcohol, returned in a state of such severe distress that tracheotomy
had to be performed.

When necrosis does occur, the cartilage sometimes remains m situ,.

sometimes it is extruded from the abscess-cavity. An arytsenoid is often

expectorated entire; the larger cartilages commonly break up into frag-

ments, which come away one by one. Stork speaks of having seen cases in

which suppuration went on for years. If, however, the necrosed material

is completely got rid of the cavity may become closed up by fibrous

tissue.

The symptoms of laiyngeal perichondritis vary a good deal with the exact

seat of the affection. At first, however, there is little to distinguish them
from those of other subacute or chronic diseases of the larynx. The patient

usually complains of hoarseness of voice or of aphonia; there may be
dysphagia, cough, more or less definitely localised pain and tenderness ;:

presently dyspnoea sets in, which may rapidly increase until it threatens
suffocation. Sometimes the spontaneous evacuation of the contents of an
abscess-cavity affords great relief to this symptom. In some cases of peri-

chondritis enlargement of the cervical glands is a marked feature. I
have notes of one case at G-uy's in which they were found at the autopsy ta
be of the size of plums. The putrid discharge which is formed in

some cases is probably a direct cause of danger to the patient's life, by
dropping into the air-passages and setting up a pneumonia that may rapidly

pass on into gangrene. I have notes of two cases which ended fatally in

this way.
Perichondritis of the thyroid sometimes shows itself on the outer,,

sometimes on the inner surface of the cartilage. In the former case there

is swelling, oedema, and at length fluctuation over one of the alse or over
the pomum Adami ; the affected part is very tender when pressed upon. In
the latter case a swelling usually appears in the position of one sinus pyri-

formis within the ary-epiglottidean fold on one side, or even below the vocal

cord, as in an instance recorded by Stork, in which it was mistaken for a
polypus. Not infrequently both surfaces are affected in succession, so that

when the abscesses have discharged themselves, milk or any other coloured

fluid can be injected through a sinus in the neck into the interior of the

larynx, or a probe passed from without inwards until it is visible in the

laryngeal mirror.

Perichondritis of the cricoid usually affects its posterior rather than
the anterior wall. It causes marked dysphagia. Another effect to which
it sometimes gives rise is paralysis of the crico-arytsenoidei postici mus-
cles, so that the cords appear fixed near the median line. In a case

that occurred at G-uy's Hospital in 1861 it is noted that the voice

remained clear, although there was extreme dyspnoea. Sometimes the

symptoms develop themselves with extreme rapidity. Ziemssen cites a case

of Pitha's which ended fatally in a week from its commencement. Where
suppuration occurs, the abscess may discharge itself either into the pharynx^
into the larynx, or into both canals at once. In some cases a swelling can
be seen in the laryngeal mirror, bulging below one of the vocal cords ; such
a swelling has been mistaken for a solid new growth.

Perichondritis of an arytcsnoid cartilage leads to swelling and oedema-

of the surrounding soft parts, which may of course be visible in the laryn-

geal mirror. The mobility of the corresponding vocal cord is more or less-

interfered with, and the voice may be much impaired. I must confess,

however, that my experience in the post-mortem room has impressed me
with the conviction that neither aphonia nor even any marked alteration of:

the voice is nearly so constant a symptom of disease of an arytgenoid
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cartilage as seems to be generally supposed. I have seen cases of phthisis,

in which complete exfoliation had occurred, and in which no laryngeal

symptoms had been present during life, so far as I could learn. In such

cases there is a good deal of indurated fibrous tissue in the place of the

cartilage, which seems to have fixed the cord and enabled the muscles to

^ct upon it sufficiently to maintain its functions. Laryngoscopically, when
an arytsenoid has been exfoliated, there is often an obvious falling in of the

soft structures around.

It is of course to be understood that more than one of the laryngeal

-cartilages are not infrequently affected at once; one or both of the

arytsenoids, for example, together with a part or with the whole of the

cricoid.

The treatment of perichondritis, if the disease is detected early enough,
may sometimes be begun with leeches, the application of an ice-bag to the

throat, and other antiphlogistic measures. Whenever an abscess is recog-

nised, whether outside or inside the larynx, it ought at once to be incised,

^tork relates a capital case in which, having punctured a swelling below
one of the cords and let out a quantity of pus, he subsequently brought
the cavity to close by the systematic application of nitrate of silver to its

interior. In almost all cases, however, tracheotomy is required sooner or later

;

and when dyspnoea has once set in there is great risk in delaying it. The
immediate result is almost always successful, but it rarely happens that the
swelling of the laryngeal structures afterwards subsides sufficiently to allow

of the removal of the cannula. Schrotter has recently had much success in

the treatment of such cases by mechanical dilatation, at first with vulcanite

tubes, and afterwards with pewter plugs, about an inch and a quarter in

length, which can be left in the larynx for several hours at a time. Having
been introduced through the mouth, the plug is held in situ by being bolted

into the convex surface of the cannula which the patient is wearing.

Laryngeal Tumours.—New growths within the larynx are by no means
of very rare occurrence, and may be of very different kinds. Prom a clinical

point of view it will be convenient to describe first those which are benign,

and afterwards those which are malignant in character.

With regard to the causes of benign growths in the larynx, almost the
only fact hitherto ascertained is that they seem often to arise out of the
irritation connected with chronic catarrh of the laryngeal mucous membrane.
They are most frequently seen in persons who use the voice a great deal

;

this might be a sufficient explanation of the fact that they are far more
common in males than in females, were it not that, according to Causit, a
similar preponderance of boys over girls is observed among children affected

with them.

1. Papilloma.—This, which is sometimes more accurately designated as

fibroma pajpillare, is the commonest of all laryngeal tumours. It consists

of a series of pointed or bulbous papillary excrescences, sometimes of small
size, sometimes forming a large mass like a cauliflower, which may almost
fill the cavity of the larynx. Their most frequent starting-point is from
one or both of the cords, especially near their anterior extremities, or from
the angle between the cords. But sometimes they arise from the false cords,

or even from the epiglottis, seldom or never from the mucous membrane
covering the arytsenoid cartilages or the parts adjacent to them. Their
colour may be either whitish, or pink, or red. They cause more or less

alteration of voice, or even complete aphonia; cough, which may torment
the patient greatly, and which may be of a "croupy " character; dyspnoea,

which sometimes ends in actual suffocation. It now and then happens that
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fragments of papillary growths become detached in the act of coughing and
are expectorated. Otherwise it is only with the aid of the laryngeal mirror

that their presence can be accurately diagnosed. They not infrequently

occur in quite young children. When removed by operation they are very

apt to return, sometimes within a few months. Stork relates a case which

came again and again under his observation during a period of thirteen years.

2. Fibroma, or fibrous polypus of the larynx.—This forms a round or

pear-shaped swelling, generally pedunculated but sometimes sessile, smooth or

more or less lobulated, hard or more rarely soft in consistence, whitish or

bright red in colour, varying in size up to that of a hazel-nut or even

larger still. It is a solitary growth, its development is exceedingly slow, and
it never recurs when it has once been removed by operation. Its most
frequent starting-point is from one of the vocal cords, but sometimes it is

attached to some other part of the larynx. Ziemssen figures one, as large as

a walnut, which arose from the mucous membrane covering the posterior

surface of the cricoid cartilage. Growths of this kind most frequently

occur in adult or middle-aged patients. Stork speaks of them as sometimes

becoming ulcerated on the surface, so that they bleed. In some few cases a

fibrous polypus has become detached spontaneously and has been expectorated.

With the laryngoscope the existence and the seat of this sort of tumour
are generally easily recognised. Almost the only thing that can cause a

mistake in diagnosis is the occurrence of eversion of the " sacculus laryngis."^

Such a specimen, taken from the body of a man who had had no laryngeal

symptoms, was shown to the Pathological Society in 1868 by Dr Moxon, and

is now in the museum of Gruy's Hospital ; it appeared like a semi-elliptical

tumour hanging down in front of one of the cords, and could easily be
replaced. More recently Dr Lefferts, of New York, has diagnosed this

affection in the living subject.

The symptoms produced by a fibroma of the larynx vary with its seat.

Unless it is at a distance from the glottis the voice is almost always more
or less affected, one reason for this being that even if the growth does

not actually interfere with the apposition of the cords the surrounding

mucous membrane is sure to be affected to a greater or less extent with

catarrh. When a polypus has a pedicle of some length it may rise

between the cords during phonation, and rest upon their upper surface,

whereas during inspiration it falls down beween them. The occurrence of

dyspnoea is very uncertain. Dr Mackenzie had a patient who invariably

slept with her hand resting under the neck, and who would immediately

wake up with distress of breathing whenever by chance her hand slipped

away. In a case recorded by Lieutaud about a century ago, the patient

died of sudden suffocation as the result of stooping out of bed to pick up a

book which had fallen on to the floor. This man had been conscious for

some time of the presence in the larynx of something which he could not get

rid of by coughing.

3. Mucous cyst.—This is sometimes found upon the epiglottis, as in a^

case which occurred in 1863 to Mr Durham, who has recorded it in vol.

xlvii ofthe ' Med.-Chir. Trans.' The patient was a boy, aged eleven, who had
suffered for some months from dysphagia, from hoarseness and feebleness

of voice, and from attacks of dyspncea which came on especially during sleep.

The cyst, which was situated upon the laryngeal surface of the epiglottis,

was incised, and gave exit to a glairy, thick, muco-purulent matter ; it is

therefore evident that the cyst was inflamed, and indeed, the epiglot-

tidean folds themselves were swollen and cedematous. In other cases a

similar cyst has been found in the ventricle of Morgagni. Dr Edis has
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recorded an instance in which there was a cyst of the size of a hazel-nut in

the larynx of an infant, who died of suffocation thirty-seven hours after

birth.

4. In some rare cases a laryngeal tumour has been a myxoma, a lipoma,
an angioma (Mackenzie), or an outgrowth of the thyroid body penetrating
the crico-thyroid membrane.

The only treatment for benign tumours of the larynx is their removal by
surgical operation. Dr Mackenzie, however, advises that small growths
on the epiglottis or on the false cords should be left alone if they give
rise to no inconvenience; he has observed several cases in which small
" warts," after reaching a certain size, have ceased to undergo further
growth. Various instruments have been devised for the purpose of
removing laryngeal tumours through the natural passages or (as it

is termed) by the " endo-laryngeal method "—knives (guarded or un-
guarded), cutting forceps, crushing forceps, guillotines, ecraseurs, the gal-

vano-cautery, have all found their advocates. I do not think it advisable to
enter into details with regard to them, because it is not likely that any
medical man would attempt to use them without having had special training,

nor without consulting the works of those who have devoted themselves to

the study of laryngeal affections. In choosing an instrument for a particular

case, the degree of hardness of the growth and the character of its

pedicle form important considerations ; they must be determined as far as
possible by the use of a laryngeal probe. It is not advisable to use an
anaesthetic unless tracheotomy has previously been performed, but a few
whiffs of chloroform may sometimes be given with advantage. A point
which must be remembered is that, cceteris ^paribus, more skill is required in

the removal of a very small laryngeal growth than of one which is larger.

Both in this country and abroad an extraordinary degree of skill has now
been attained in the performance of endo-laryngeal operations. The imme-
diate result of the introduction of laryngeal forceps, or of any other instru-

ment, is the production of a violent spasm, with a feeling as of impending
suffocation, but this quickly passes off. When there are a large number of

papillomata in the larynx, repeated endo-laryngeal operations are of course

necessary, which may run over a period of several weeks.

In cases in which it is difficult or impossible to operate through the natural

passages, the question arises whether recourse should be had to "thyro-

tomy," or the division of the thyroid cartilage in the median line, with
separation of its halves, enabling the surgeon to seize the growth or growths
and to clear out the whole cavity of the larynx on a single occasion. This
procedure, which had been adopted for the removal of foreign bodies nearly

a century ago, was vigorously advocated by Mr Durham in a paper read

before the Koyal Medical and Chirurgical Society in 1871. But subsequent
experience seems to have greatly limited the range of cases within which
alone its performance can be justified. At the International Congress in

1881 opinions were almost unanimous with regard to this question. It was
urged that the operation is attended with considerable danger to life from
haemorrhage, or from other consecutive evils, among which pneumonia and
necrosis of cartilages with suppuration perhaps take the principal places.

Further it was shown that a permanent impairment or loss of voice is a not

infrequent result of thyrotomy, though, on the other hand, there are many
recorded cases in which the voice has been perfectly restored. Lastly, it

was pointed out that in some patients there is great difficulty in getting the

alse of the thyi'oid cartilage wide enough apart to enable the operation to be
successfully completed, and that experience does not at all confirm the expec-

tation that the risk of recurrence of multiple papillomata is diminished by the
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adoption of this procedure as contrasted with endo-laryngeal methods'.

Most of those who attended the Congress thought that even in young
•children (in whom multiple papillomata are so common) thyrotomy is really

very seldom necessary. Krishaber related the case of a child, aged six, in

which he succeeded in rapidly removing a number of tumours without a
laryngoscope by sliding a pair of forceps along his index finger into

the larynx. One criticism, I think, it is fair to make upon the speeches

delivered at the Congress ; it is that laryngologists, not being so much
accustomed to ordinary cutting operations, have probably in the perform-

ance of thyrotomy met with greater diflB.culties and obtained less satisfactory

Tesults than those which might occur to surgeons in the like cases,

A mucous cyst in the larynx requires only to be incised and to have its

interior rubbed with caustic. Contrary to what might have been expected,

it iseems seldom or never to fill again.

Malignant growths in the larynx are sometimes Sarcomata, generally of

ifhe spindle-cell kind. Ziemssen speaks of there being more than twenty
recorded instances of such an affection ; its seat is usually on or near one of

the vocal cords. Dr Mackenzie figures a sarcoma which he describes as

growing from the posterior surface of the cricoid cartilage ; it had a papillo-

matous character.

Carcinomata of the larynx usually belong to the keratoid variety, such

as are commonly called epitheliomata. I think they must be rare in

comparison with cancers of other parts, for in the post-mortem room of

Ouy's Hospital I believe that only some four examples have been met with

since the year 1854. All of them occurred in patients between the ages of

fifty-eight and sixty-five. According to Ziemssen, however, they are fairly

common relatively to other laryngeal growths ; he speaks of having

collected 147 cases, of which thirteen had come under his own observation.

Among the j^atients there were many more men than women. In one

curious case the development of the disease was preceded, at an interval of

some months, by a fracture of the thyroid cartilage, the result of an attempt

at strangulation.

The larynx sometimes becomes affected with cancer by extension from
the pharynx or from the base of the tongue. But in the cases now under
consideration the starting-point of the affection is in the laryngeal mucous
membrane, its original seat being generally one of the cords, one of the ven-

tricles of Morgagni, or one of the false cords. Li a case that occurred at

Guy's Hospital in 1875 the amount of the growth at the time of the

patient's death was remarkably small; the left ary-epiglottidean fold

showed a whitish thickening, with puckering, as of a healed ulcer, two or

three lines in diameter ; the thickening extended down to the false cord on
that side; until the microscope revealed the structure of a carcinoma,

it was doubtful whether a new growth was present. In another case,

observed in 1862, there was a raised patch, somewhat papillary in cha-

racter, growing from the left cord and the parts around. But in many
instances, as the disease spreads, extensive ulceration occurs. The struc-

tures outside the larynx become infiltrated with the growth, which may
protrude into the pharynx, or from an obvious tumour in the neck. The
ulcerated surface within the larynx may pour out an abundant ichorous

discharge mixed with blood, or may even be the seat of copious haemorrhage.

In such cases the breath becomes horribly fcetid. Perichondritis, leading

to suppuration, and to necrosis of cartilages, often occurs as a complication.

Death may be due to cedematous laryngitis, or (as in two out of four cases

at Guy's Hospital) to pleuro-pneumonia and empyema.
The laryngoscopic diagnosis of carcinoma of the larynx is by no means
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always easy. At an early stage, when there is little beyond a diffuse

infiltration of the mucous membrane, the case may be taken for one of peri-

chondritis ; and at a later period, when an ulcer has formed, an affection

really syphilitic may be supposed to be cancerous, as in a very remarkable

case recorded by Ziemssen, in which he fortunately gave iodide of potassium

with rapid and complete success, the patient being an old man of sixty-eight.

There is, of course, nothing very characteristic in the other symptoms. Of
these, hoarseness of voice, seldom amounting to complete aphonia, is the

most constant and generally the earliest. According to Ziemssen, indeed,

it is almost the rule that there is a "prodromal hoarseness," lasting a year

or two ; and in several of tbe cases which he collected this was prolonged

during three, four, or five years, and once even during twenty-six years. It

is certainly difficult to suppose that the affection had a definitely malignant

character throughout such long periods ; and indeed Ziemssen's statements

with regard to the duration of laryngeal cancer appear scarcely consistent

with what one knows of the rate of progress of a similar affection of other

parts ; he speaks of several cases which lasted three or four years, and of

some which lasted even six, ten, or fifteen years. Next to hoarseness, pain,

which may either be seated in some one spot within the larynx, or referred

deeply to the pharynx, is the most conspicuous symptom. And Ziemssen

lays stress on the frequent radiation of pain into one or other ear ; this pain

in the ear he associates with the auricular branch of the vagus ; he found it

present in five out of thirteen cases in which inquiries were made about it

;

and sometimes, when there was no pain in the larynx itself. As a rule,

dyspnoea occurs sooner or later; it may be especially marked when the

patient is lying down. There may also be dysphagia. In all cases of

suspected carcinoma of the larynx, careful search must of course be made for

enlarged cervical glands ; but Ziemssen says that they can seldom be detected

within the first six months, and often not for a year or even longer. He
also says that cancerous infection of the viscera is of very rare occurrence.

However, in a case which I saw in 1879 with Mr Durham, and which was

yet in an early stage, there were already two flat subcutaneous nodules, one

near the right clavicle, the other over the edge of the left sterno-mastoid

muscle.

The treatment of carcinoma of the larynx can often be only palliative

;

but Ziemssen's case, already referred to, shows that whenever there can be a

doubt as to the nature of the disease the patient should have the benefit of

the chance afforded by a course of iodide of potassium. Indeed, at the

London International Congress in 1881, Dr Semon spoke of having several

times seen this salt produce in cases of cancer a subjective improvement,

and even apparently a brief temporary arrest of the progress of the disease.

Tracheotomy is generally required sooner or later ; and the average dura-

tion of life after the performance of this operation is said to be more than a

year.

It is chiefly in cases of malignant tumour that the question has to be

considered of the " total extirpation " of the larynx. This operation, origi-

nally performed for syphilitic stenosis by Dr P. H. Watson, of Edinburgh,

in 1866, was first introduced to the profession in 1873 by Billroth, who in

that year carried it out in a case of cancer. In a paper read in 1881 by Dr
Foulis, of Glasgow, before the International Congress, reports of thirty-two

cases are collected, in twenty-five of which the disease was a carcinoma. In

fourteen out of the twenty-five death occurred within sixteen days after the

operation ; and in not one of the remainder was life known to have been

prolonged more than nine months, the only patients who were stated to be

alive when the paper was read being two who had been operated on three

months previously. It is, I think, difficult not to agree with Dr Semon,
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•who took part in the discussion which followed the reading of Dr Foulis's

paper, and who evidently was of opinion that the operation had not yet

heen shown to be justifiable. However, Bottini, of Turin, has had one very

successful case in which the larynx was extirpated for sarcoma ; in 1881, six

years after the operation, the patient was well, and had been able to work
in the fields and to act as a postman. This evidently suggests the possi-

bility of a like success in cases of cancer, if they could be operated upon at

a sufficiently early stage. But on the other hand it is important to note

that the condition of those patients who have survived for any length of

time has generally been very miserable, there being great (fifficulty in

deglutition, in consequence of the large opening in the neck, which could

not be closed. The voice, Lowever, can be restored by the use of an artifi-

cial vocal apparatus, such as was originally invented by Stork.

FoKEiGN Bodies in the Larynx.—Not an uncommon cause of severe

laryngeal symptoms is the entrance into the upper air-passages of foreign

bodies of various kinds. As a rule, such bodies are sucked down within the

larynx during a deep inspiration, as the result of coughing, laughing,

sneezing, or talking while there is something in the mouth. In children

the accident sometimes occurs during the night, in consequence of the

foolish habit of sucking a toy before going off to sleep ; and it may even

happen to an adult who wears false teeth, unless he is always careful to take

them out at bedtime. It is surprising what large things will sometimes
enter the larynx. Dr Mackenzie relates the case of a boy, aged six, who
went to sleep with a toy-engine in his mouth ; during the night it was
drawn into the air-passages, and tracheotomy had to be performed. The
cause of the sudden attack of dyspnoea which had occurred was not

discovered at the time, but some months later it was found that the toy was
impacted in the subglottic region, whence it had to be removed by
thyrotomy.

The symptoms produced by the entrance of a foreign body into the
larynx are generally at first very violent ; there is a most distressing sense

of suffocation, the face becomes cyanotic, the inspiration is prolonged and
whistling, a cold sweat breaks out, the patient tears at his throat with the

hands, under an irresistible impulse to try to relieve himself of the cause of

his sufferings. Such a case may end fatally, within a minute or two, by
asphyxia. But it is an important point that if the air-passages are

completely closed there is sometimes no obvious trouble with the breathing

;

the patient falls dead at once, and it may be only at the autopsy that the

real cause is discovered of what had seemed to be an attack of syncope. In
the act of vomiting, for example, it may happen that there is inhaled into

the larynx a soft pulpy mass which entirely fills it.

In many cases a foreign body, having passed into the larynx, at once
falls through into the trachea ; the early indications of laryngeal irritation

then, of course, soon subside, and are followed by a fresh set of symptoms
which will be discussed in the next chapter. In other cases, again, the

foreign body is quickly coughed out into the mouth, after which it perhaps
is swallowed, and ultimately passed 'per anum. It may then happen that

laryngeal symptoms—brassy cough, more or less dyspnoea, alteration of

voice—which were present for some little time, entirely disappear; and it

is then difficult to decide whether there is still something in the air-

passages or not. Another class of cases in which a diagnosis is not always
easy occurs in hysterical women ; such persons seek advice for tickling or
pricking sensations in the throat, which they declare to be due to the
presence of a needle or a pin, or a bristle, but which are really "parses-

thesise " of neurotic origin.
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Finally, when a foreign body is of large size, or when it has pointed
ends, it generally becomes fixed in the larynx, and may remain there, as in
a case already alluded to, for a great length of time. At any period
oedematous laryngitis may set in, attended with severe dyspnoea. But if

the foreign body is impacted in the ventricle of Morgagni, there may be
merely pain and cough, with perhaps some degree of hoarseness, so that
both the patient and his friends are apt to think it impossible that any such
cause for his symptoms can still be present. In such cases the diagnosis
rests entirely upon the results of careful laryngoscopic examinations.

When there is a foreign body in the larynx it has, of course, to be
removed in one way or another, and generally by surgical interference. In.

a large proportion of cases tracheotomy is reqtiired as a preliminary
measure.



OBSTRUCTION OF THE TRACHEA AND BRONCHI.

PLASTIC BRONCHITIS

"Obstbtiction'.—External compression— Thyroid, aneurysm, &c.—Intrinsic

stenosis from syphilis, &c.—Obstruction by a foreign body—Symptoms,

diagnosis and treatment.

Plastic Bronchitis.—Name—Rarity—Symptoms—Pathology and treatment.

The trachea and the maiu bronchi are liable to but few affections except

such as they have in common either with the larynx alone or with the tubes

within the lungs below. And of such affections the clinical importance

attaches itself always to the narrower rather than to the wider parts of the

air-passages. Hence there is no need for me to give a separate account of

tracheitis ; the plastic form of it has been described under croup ; the catarrhal

form will be dealt with under broncliitis.

But there are a variety of diseases which at some point may narrow the

calibre of the trachea or of the bronchi, with the i-esult of producing a

definite and characteristic group of symptoms. Of these diseases, some have
their seat outside the walls of the air-passages, and will be described in other

parts of this work. Here I need only briefly enumerate them. But there are

others which originally affect the walls of the air-passages themselves ; or

which, as in the case of foreign bodies, obstruct their channel from within.

Of these I must give a full account in the present chapter. Since, however,

it is often an accident whether in a given case the part narrowed is the lower

end of the trachea, or one or both of the bronchi, it is useless to attempt

to separate the affections of these several parts from one another, and the

more so inasmuch as two, or even all three of them, are often involved at

the same time. All that is possible is to describe the special symptoms
which in certain cases indicate that the obstniction is altogether limited

to one of the bronchi, leaving the trachea free. The general designation,

obstruction of the trachea and bronchi, will serve to contaiii the whole group.

A. Of the diseases which, starting from outside, may obstruct the air-

passages and so cause what may be termed a compression-stenosis, the follow-

ing are the most important

:

1. Tumour of the thyroid.—It is well known that a goitre may compress

the trachea in the neck, flatteniag it usually from side to side, so that its

outline comes to resemble that of a scabbard, but also often pushing it out

of the straight line or bending it. And it is by no means the largest goitres

which are most apt to have this effect ; much depends upon the exact situa-

tion of the growth, and upon the condition of the overlying muscles,

which ordinarily oppose resistance to its extension outwards, but which
were in one case found by Yirchow to be in a state of complete fatty degene-

ration. Another point of great importance, for a knowledge of which we
are also mainly indebted to this writer, is that the middle lobe of the

thyroid when it becomes enlarged, sometimes passes down behind the
.sternum so as to compress the trachea backwards against the spine. He
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even maintains that such a " substernal goitre " may be present without
there being any obvious swelling of the thyroid in the neck. Upon this
point, however, Ross, of Ziirich, has recently expressed doubts. This
surgeon, in a very able paper in vol, xxii of the ' Arch, f . Klin. Chirurgie

''

has drawn attention to a peculiar change in the tracheal cartilages which
occurs as the result of the presence of a goitre, rendering them soft and
flaccid. The way in which he recognises this after death is by dissecting off

all other structures from the larynx and trachea and then placing them
upright ; the tube collapses at some one point, bending sharply so that its

channel becomes completely closed, A like collapse is believed by him to
be the cause of the supervention of sudden fatal dyspnoea as the result of
goitre ; he supposes that patients instinctively have to maintain the head
in such a position as to avoid this occurrence, but that the muscles become
relaxed during fainting, or sleep, or chloroform narcosis, or as the result of
weakness. Dr Bristowe, for example, relates, in vol. iii of the ' St. Thomas's
Hospital Reports,' the case of a woman who was admitted for feverish
symptoms, but who was one day suddenly attacked with intense difficulty

of breathing, followed in a minute or two by blackness of face and insensi-
bility. Fortunately he was close at hand, and finding that she had a tumour
in the front of the neck, part of which was evidently cystic, he had this
punctured, with the result that two or three ounces of a reddish-brown fluid
were removed, and that she was quickly restored to health. In other cases
enlargement of the thyroid is due not to a mere overgrowth of its tissues, but
to the presence of a hydatid or to the development in it of a malignant
new growth, which may then perforate the trachea and protrude into its

channel; of this a well-marked instance occurred at Guy's Hospital in
1873.

2, Thoracic aneurysm.—I have before me notes taken without selection

from the post-mortem records of Guy's Hospital, of twenty-seven cases of
aneurysm, in each of which there was interference with the trachea or with
one of the main bronchi. In fourteen of them the sac arose from the arch
and pressed straight backwards upon the lower end of the trachea itself,

flattening it, and often adhering very intimately with its walls. Probably in
several of these cases the pressure extended also to one or both of the bronchi.
But what I must confess is a surprise to me is that in no fewer than seven
cases the aneurysm seems (from the description given in the books) to have
pressed solely upon the left bronchus ; in three of these the sac arose from the
summit of the arch on its left side, and pressed mainly upon the upper or
upon the anterior surface of the tube ; in the other fotir it came from the
descending part of the arch and pressed forwards upon the posterior surface
of the air-tube. On the other hand, I find only two cases in which the sac,,

having its origin in the right side of the arch, compressed only the right
bronchus. The remaining four cases were examples of what is commonly
termed aneurysm of the innominate artery ; in them the sac pressed upon
that part of the trachea which lies behind the upper part of the sternum or
in the root of the neck. It is difficult to say how many of the twenty-seven
cases were characterised by other symptoms which actually did indicate or
might have indicated the real nature of the disease during life. But I may
note that in three instances the sac was of very moderate size. One, which
flattened the trachea, was a round pouch " of the size of a walnut " (as seen
at the autopsy) arising by a definite orifice from the posterior walls of an
aorta severely affected with arteritis deformans. Another, which compressed
and opened into the left bronchus, was " no bigger than a marble." The
third, which likewise interfered with the left bronchus, was " of the size of
a small plum."

3. Mediastinal new growth.—In the period during which the twenty-seven
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•cases of aneurysm were observed in the post-mortem room at Gruy's Hospital,

there occurred nearly an equal number of cases in which, the great air-

passages were narrowed by mediastinal new growths ; and among twenty-

four of them in which details are given as to the exact seat of the lesion

there appear to have been eight in which the obstruction affected the lower

end of the trachea or both bronchi (sometimes with a great preponderance

on one side rather than ia the other), six in which it was limited to the right

bronchus, ten in which it was limited to the left bronchus. In every instance

the new growth invaded the walls of the air-passages, thickening them, and
not merely pressing upon them from without. Indeed, there are two other

cases besides those already mentioned, in each of which it is expressly

reported that although the bronchus on one side was penetrated by the

tumour there was no narrowing of its calibre. Among the whole number
of cases there seems to have been hardly one in which if marked symptoms
of stenosis were present there were not also observed other symptoms and
physical signs sufficient to show that the obstruction was due to disease

beginning outside the air-passages. The pathological reports seem to justify

the inference that mediastinal growths seldom invade the trachea or the

bronchi at an early period in their development. It must, however, be
remembered that they are not likely to be seen in the post-mortem room at

this stage, since, unlike aneurysms, they do not commonly destroy life

suddenly and unexpectedly by haemorrhage. In an interesting case of

lymphosarcoma of the mediastinal glands, recorded by Weil in the * Deutsch
Archiv ' for 1874, all the symptoms and signs of tracheal obstruction dis-

appeared suddenly eight days before death ; at the autopsy it was found
that this was due to the giving way of the softened mass, which must have
poured its substance into the air-passages although the sputa had shown no
fresh appearance even under the microscope.

4. Scrofulous disease of the hronchial glands.—This is commonly given

as one of the causes of obstruction of the trachea or of a bronchus, especially

in children. Vogel, however, says that although there may be slight flattening

or indentation it does not go on to actual sclerosis. On the other hand,
Widerhofer, in Grerhardt's ' Handbuch,' describes this occurrence and also

cites instances in which after prolonged dyspnoea abscesses dependent on
disease of the bronchial glands discharged into the air-passages with relief

to the urgent symptoms.
5. Mediastinal aSscess,—Abscesses of various origin may compress the

trachea or a bronchus. One of the most striking cases that I have met with
is recorded by Schnitzler, in the Wiener ' Klinik ' for 1877. The patient

was four years old ; an abscess of the size of a child's fist pushed forwards
and to the right ; its starting-point was caries of the second and third dorsal

vertebrae.

6. Carcinoma of the oesophagus is mentioned by Eiegel and other writers

as an occasional cause of stenosis of the trachea. But although it frequently

invades the air-passages I cannot remember to have ever seen it produce in

this direct manner symptoms indicating interference with the entrance of

air. As I have already remarked at p. 778, it may cause a bilateral paralysisj

of the abductors of the glottis, and so render the performance of trache-

otomy necessary. In all probability the emaciation which is so marked al

symptom of oesophageal cancer is attended with a great diminution in thej

activity of the pulmonary functions.

7. A dilated left auricle, secondary to mitral stenosis, may compress the

left bronchus, as was first pointed out by Mr Wilkinson King in 1838,1

and as may be still seen by his preparations in the museum of G-uy'sl

Hospital. Friedreich has recorded an instance in which pressure onj

the bronchus from this cause was actually diagnosed by physical signs fourl
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years before the patient's death ; at the autopsy, made by Virchow, it was
found that only a very narrow channel was left. My own observations,

however, would lead me to believe that cases in which this condition can be

made out at the bedside are very rare.

B. Of the diseases which, starting in the walls of the trachea or of the

main bronchi, may narrow the calibre of the air-passages, some are exceedingly

rare. Demarquay, for example, is cited by Eiegel as having observed a

case in which such an affection arose from ulceration set up by the poison of

glanders. And Langhans, in vol. liii of ' Virchow's Archiv,' recorded in

1871 an instance of primary carcinoma, having its origin in the mucous
glands of the lower end of the trachea and right bronchus, which destroyed

the life of the patient, a man of forty ; it appeared as a warty affection of

the lining membrane, extending also by infiltration into the muscular and
fibrous external coats. Whether a simple local inflammatoiy process is

capable of thickening the walls of the lower air-passages, so as to obstruct

their calibre, is, I should think, doubtful. Andral and Wilks are referred

to by Riegel as having reported such cases ; but the observations of Wilks,

at any rate, were of a syphilitic stenosis only. The last-named affection is,

indeed, by far the most important cause of obstruction of the lower air-

passages, if the diseases producing compression from without be excluded.

Grerhardt, in vol. ii of the 'Deutsches Archiv,' alluded to twenty-two examples

of it, of which he had made an analysis ; and seven instances presented

themselves in the post-mortem room of Gruy's Hospital between 1861 and
1874. Sometimes the disease is limited to a single spot in the trachea, as

in a specimen, taken from a patient of Dr Bright's, which is contained in

the museum of Guy's Hospital, and in which opposite the second ring there

is a contraction, like that which might have been produced by a ligature.

Much more often it extends for a considerable distance along the tube, and
it may involve its whole length, and may even be prolonged into one or

both of the bronchi. The bronchi themselves are but seldom affected when
the trachea escapes. But Wilks, in the ' Guy's Hosp. Eep.' for 1863,

relates a case in which the right bronchus alone was stenosed ; and in

another case, observed at the hospital in 1875, the lesion was found to have

attacked only the left bronchus and the upper branch of the right bronchus.

The mucous membrane is commonly raised into a series of irregular bands
and ridges, which, following Wilks, I have been accustomed to regard

as the cicatrices of former ulcers. Gerhardt, indeed, has reported a case

in which at the time when death occurred from a form of chronic pneumonia
there was simply an unhealthy ulcer with raised edges, occupying the right

bronchus and one of its branches for about an inch, and exposing the

bronchial cartilages. But the view taken by German pathologists generally

is that the fundamental lesion is a diffused thickening of the whole tracheal

wall, raising its lining membrane into folds and prominences. They
describe ulceration, more or less extensive, as of not infrequent occurrence,

but they regard this as secondary. It may spread deeply, setting up a

perichondritis, and so leading to ossification and necrosis of the tracheal or

1)ronchial cartilages, which may even be exfoliated and discovered by the

patient in his expectoration. Or it may penetrate to the tissues outside the

air-passages, forming an external abscess. In a case that occurred at Guy's

Hospital in 1865 there was actually perforation of the aorta, which hap-

pened to be highly atheromatous, so that the patient died of sudden haemor-

rhage. In other instances, the tracheal rings, instead of being exposed

and detached, become atrophied and bent on themselves or dragged one

over the other. I do not know whether syphilitic stenosis affecting a

bronchus ever leads to its complete obliteration. In certain instances in

which such a condition has been found it has been regarded as congenital.
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Thus Eat] en, in vol. xxxviii of * Virchow's ArcHv,' described a case occur-

ring in a man aged forty-nine, whose left bronclius was converted into a
fibrous cord for an inch and a half of its length, the corresponding lung
being quite airless, while the right lung was enormously enlarged and appa-
rently in a state of true hypertrophy, its air-cells being of normal size. But
Cohnheim observes, with reference to this case, that the presence of pigment
in good quantity in the collapsed left lung is clear proof that it had at one
time been in a functionally active state.

With regard to the time of life at which syphilitic stenosis of the
trachea proves fatal, it is perhaps worth noting that the large majority of

cases at Guy's Hospital have been in persons between forty and fifty years

old, and it has occurred in men far more often than in women. Among the
cases collected by Gerhardt there was a far wider range of ages ; one was
in a patient under ten, and another in a patient under twenty

;
probably

these are the two cases to which he alludes as having been apparently
instances of inherited syphilis. Two instances of syphilitic stenosis ia
children twelve years old are given by Widerhofer,

c. Obstruction of the lower air-passages may be due to a foreign tody.

As I have already remarked at p. 826, a foreign body which enters the
larynx through its upper orifice rarely remains fixed there, unless it is

either very large or pointed in shape. Beans, peas, nut-shells, pebbles,

small coins, fragments of bone, commonly fall into the trachea. Sometimes
they remain free for a time, moving up and down as the patient coughs.
One may then be able to feel the impact of the foreign body against the
side of the trachea with the fingers placed outside the patient's nCck, as was
observed by Mr Lucas in the case of a little child with a pebble in its air-

passages whom I saw with him in 1880 (' Clin. Soc. Trans.,' xv). Even in

that instance there were physical signs which rendered it probable that the
pebble lay in the right bronchus in the intervals between the fits of coughing.
And, as a rule, such bodies soon become fixed in the right bronchus or in

one of its main divisions ; the reason why they enter it rather than the left

bronchus being that the fork between the two is slightly to the left of the
middle line, so that the opening into the right bronchus is rather the more
direct. Sometimes, however, the left bronchus is the one into which a
foreign body passes ; and sometimes each bronchus in turn, the body becom-
ing dislodged by cough and falling now into one, now into the other. In
some cases the cause of obstruction is not, strictly speaking, a foreign body
at all ; it may be a tooth or a fragment of uvula, or of a pharyngeal.polypus
separated by the hand of the surgeon ; it may even have found its way into

the air-passages by ulceration from the living tissues, as when it is a
necrosed laryngeal cartilage, a concretion from a bronchial gland, or an
echinococcus vesicle from the liver. An accident which has several times
happened after tracheotomy is that a portion of the tube has become
detached from the rest and has dropped into the trachea. Altogether the

literature of foreign bodies in the air-passages is very extensive, no fewer
than 374 recorded cases having been collected and analysed by Kiihn.

As may be supposed, foreign bodies are especially apt to enter the air-

passages of children and of lunatics. Others besides such patients, how-
ever, when attacked by sudden and violent symptoms as the result of this

accident, may be altogether ignorant of the cause. Hamberger is cited by
Eiegel, in Ziemssen's ' Handbuch,' as having recorded the case of an old

man aged seventy, who fainted after a journey, and was found in a state of

dyspnoea, with evident obstruction of the right bronchus. An emetic was
given, which led to the expectoration of a green pea swollen to the size of a
bean. Subsequently it was learnt that when he was eating peas one day
he had swallowed one the wrong way.
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Of tLe symptoms of stenosis of tlie lower air-passages, the most important
is dyspnoea ; as contrasted with laryngeal stenosis it may be said in the
main to be characterised by difficulty of breathing without loss of voice.

One must, however, remember that the power of speaking well and even
loudly is not in itself proof that the seat of an affection attended with
severe distress of breathing is not in the larynx. For in bilateral paralysis

of the abductors of the vocal cords, precisely this combination of symptoms
is met with, as has already been shown at p. 780. On the other hand, it fre-

quently happens that the voice in cases of tracheal stenosis is weak, thin,

and devoid of sonorous quality, from deficiency in the stream of air reaching
the larynx from below. A further point to be borne in mind is that syphi-
litic disease of the larynx is often combined with a like disease of the
trachea ; a patient may have lost his voice as the result of a syphilitic

affection of the larynx, but the dyspnoea from which he suffers may never-
theless be dependent on mischief lower down, so that, if tracheotomy should
be performed, the operation may turn out a failure, and afford no relief

whatever. Again, in many cases of aneurysm or of mediastinal growth,
tracheal stenosis is accompanied by paralysis of laryngeal muscles, as the
result of pressure upon one or both of the recurrent laryngeal nerves.

Whether or not the voice is affected, it is therefore essential to make a
thorough laryngoscopic examination in all cases of suspected stenosis of the
trachea or of the main bronchi. But, moreover, it is often possible, espe-

cially if the larynx is healthy, to make a direct diagnosis of the nature of a
tracheal lesion by examination with the mirror. The lower part of the
windpipe and its bifurcation, with the orifices of the two bronchi, are said

to have been first seen in the person of Czermak himself by Elfinger. Tiirck

has pointed out the conditions most favourable to a successful exploration

of these parts. The patient should be seated with the body and the neck
upright and the head bent slightly forward, the object being to bring the
axis of the larynx and that of the trachea into a straight line. The mirror
must be placed against the soft palate, ratherfurther forwards than usual, and
with its surface nearly horizontal. The observer should sit at a lower level

than the patient. The illumination must be very bright and the light should
be thrown into the mouth horizontally, or rather from below. An aneurysm
may sometimes be seen bulging into the trachea, as in a case of innominate
aneurysm which was examined by my friend, Mr Lane, when house-physician
at Gruy's Hospital. It must not, however, be supposed that a mere slight

pulsation of the lower end of the trachea necessarily indicates a morbid con-
dition, for Grerhardt and Schrotter have shown that such pulsation is present
in many healthy persons as the result of the pressure of the great arteries

coming from the base of the heart.

Local diagnosis.—An important distinction between stenosis of the lower
air-passages and that of the larynx was first pointed out by Grerhardt. It

is that in the former affection the larynx does not during inspiration make
the rapid and extensive movement downwards which occurs when the
larynx is itself the seat of obstruction to the entrance of air. According to
this observer, if with severe stenosis the range of descent of the larynx is

not more than one centimetre, one may confidently assert that the disease is

either in the trachea or possibly in both bronchi, but not in the larynx. He
also remarks that the position of the patient's head differs in the two sets

of cases. When the obstruction is laryngeal, the head is thrown backwards
as far as possible. When it is tracheal, the head is stretched forwards, and
the chin slightly depressed, so as to relax the trachea. The character of
the dyspnoea in stenosis of the lower air-passages is in the main inspiratory,

like that in laryngeal stenosis. It is less often extreme in degree, on
account of the greater calibre of the trachea as compared with that of the

VOL. I, 63
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glottis. Consequently, the breathing is not usually greatly reduced in

frequency ; nor are the lower ribs and the other unsupported parts of the

chest walls very much sucked in. But should the disease go on to actual

suffocation, all these phenomena may be as marked as they possibly can be

in any case whatever. On the other hand, there is generally from an early

period the loudest and most noisy stridor, or (as the French term it)

cornage. It is heard not only through a stethoscope placed over the trachea

or over the back of the neck, but also more or less on auscultation over

every part of the chest, drowning the normal breath-sounds. Indeed, it is

commonly obvious to everyone standing near the patient. According to

Crerhardt, the only cases in which any safe conclusion as to the seat

of the obstruction can be drawn from observations as to the spot at

which this sound is heard loudest through the stethoscope, are those in

which this spot is directly over the trachea in the neck. When there is

stenosis of the lower part of the trachea, it often happens that the sound is

audible with greater intensity over the larynx than over the sternum.

Sometimes a rale is constantly discoverable over some particular point in

the trachea. A sign to which Demme has drawn attention is that in pro-

longed cases of constriction of the lower air- passages the circumference of

the upper part of the thorax becomes lessened.

In most cases of stenosis of the trachea, the dyspnoea undergoes aggrava-

tion from time to time, there being paroxysms of the most extreme distress

which are attended with cyanosis, and one of which generally at length

proves fatal. It was formerly supposed that the cause of such attacks was

paralysis, or perhaps spasm, of the vocal cords from implication of one or

both of the recurrent laryngeal nerves, and I think that Dr Bristowe, in an

admirable paper in vol. iii of the St Thomas's Hospital ' Eeports,' was the

first to point out the incorrectness of this opinion. They are probably due

either to acute swelling of the mucous membrane at the seat of pressure,

or to an accumulation of mucus there which cannot be dislodged, or perhaps

in part to spasm of the muscular tissue of the trachea itself. It is important

to notice that no relief is to be expected from the performance of

tracheotomy.
The patient commonly complains more or less of subjective sensations of

oppression of the chest, of soreness behind the sternum, or of actual pain.

There may or may not be cough, with expectoration of mucus, perhaps tinged

with blood, according to the nature of the disease which produces the

stenosis.

In contrasting the physical signs of obstruction of one bronchus with

those of stenosis of the entire lower air-passages the first point to be

remarked is that much depends upon whether the obstruction is complete

or partial. In the former case there is absence of vesicular murmur over

the corresponding side of the chest, with impaired movement of the ribs

and of the diaphragm, deficient vocal fremitus, and a normal percussion-

sound. After a time the side may actually be found to have fallen in, and

to measure less than the other side. In the latter case a snoring, whistling,

or humming sound may be heard over the root of the lung between the

scapula and the vertebrse, or there may be moist sounds there. A thrill

may sometimes be felt with the hand placed upon the surface of the chest.

One clinical peculiarity of the obstruction of a main bronchus caused by

a foreign body is that it is far more sudden, as well as more complete, than

that due to any other cause. Consequently its effects may be supposed to

approximate more closely than those of any other morbid condition likely

to be observed in man, with those of the plugging of a_bronchus by wedges

of laminaria which were studied by Lichtheim in a series of experiments on

rabbits recorded in vol. x of the Arch, f. exp. Pathologie.' The opposite
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lung in these experiments became enormously distended. Very often it

gave way, so that pneumothorax resulted ; even when this did not occur the

animal usually died within twenty-four hours. What proved that the

rapidly fatal issue was immediately dependent upon the state of this lung
rather than of the one which was deprived of air, was that no such conse-

quences followed when the pleura was laid open on the side of the obstructed

bronchus. A bean or a pea is capable of swelling, like the laminaria plugs

used by Lichtheim, although more slowly ; and his results are worth bearing

in mind, because it may be that in the failure of all attempts to extract a

foreign body from a bronchus, to admit air into the pleura might sometimes

be a justifiable procedure ; even if it did not prolong life it might greatly

relieve the dyspnoea.

Sequelce.—Every form of disease producing obstruction of the lower air-

passages is liable to be attended with inflammatory changes in the pulmo-
nary tissue, as well as in the walls of the air-passages themselves. Thus when
an aneurysm has pressed upon the trachea, or upon a bronchus, I have
repeatedly seen the mucoUs membrane ulcerated and some of the cartilages

exposed and partially detached, even though there may have been no indica-

tion of an approaching rupture of the sac. Stenosis of a bronchus, from
whatever cause, is not infrequently accompanied by dilatation of its branches

within the lung. Purulent fluid is apt to accumulate in them, and the

result is the occurrence of more or less extensive pneumonia, which often

goes on to gangrene. A foreign body fixed in a bronchus often sets up ul-

ceration and sloughing of the part of the tube against which it presses.

Sometimes this ends in perforation of the pleura, with pneumothorax, and
the foreign body itself may become loosened and fall into the serous cavity.

Sometimes it leads to a pneumonia which may spread from the root of the

lung far into its substance. The occurrence of fcetid expectoration, and the

development of the appropriate physical signs may reveal these various

changes, but in some cases they are first detected in the post-mortem room,

there having been no suspicion of them during life. Even after expulsion

or removal of the foreign body, it sometimes happens that the case never-

theless ends fatally as a consequence of the pneumonia that had been set

up ; but happily this sometimes subsides and the patient makes a per-

manent recovery.

With regard to the diagnosis from one another of the several affectiong

that may cause obstruction of the lower air-passages, I think it is worth
remembering that the two diseases in the course of which stenosis of the

trachea is most apt to occur without the presence of any other symptoms
are syphilis and thoracic aneurysm. When the obstruction is limited to a
bronchus, aneurysm is still probable, especially perhaps on the left side ; a
mediastinal growth is a more likely cause than a syphilitic stricture. The
possible presence of a foreign body must never be disregarded, especially if

the symptoms have come on suddenly.

The duration of syphilitic disease of the trachea after symptoms have
set in ranges, according to Grerhardt, from two months to four years. That
of a compression-stenosis, from whatever cause, would probably be found to

be confined within comparatively narrow limits of time. Foreign bodies

sometimes remain for a very long period—for months, even for years—^in the

lower air-passages, and yet are after all expectorated.

As to the treatment of the various aflfections that may cause stenosis of

the trachea or of the bronchi there is little to be said. Whenever there is a
possibility that it may be due to syphilis, mercury and iodide of potassium
should be employed actively, Gerhardt relates, in vol. ii of the * Peutsch.
Archiv,' the case of a man, aged thirty-six, who had had constitutional

symptoms after a hard chancre eight years before, and who consulted him
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on account of cough witli scanty, muco-purulent expectoration, a tickling-

sensation behind the sternum, a little alteration of Toice, and slight interfer-

ence with the breathing. These symptoms had been present for about six

months. The patient had lost flesh to some extent ; his face was some-

what puff%' and livid. Nothing could be discovered with the laryngoscope,

and only Vales behind the manubrium with the stethoscope. A permanent

cui-e was effected by the administration of full doses of iodide of potassium

during several weeks. Unfortunately, however, the cases which are usually

seen, "and in which the affection has already led to the formation of

cicatricial bands and ridges, appear not to be amenable to an ti-syphilitic

remedies.

When there is a foreign body in the aii'-passages the only proper course

is to perfoiTa tracheotomy at once. Until this has been done it is not safe

to place the patient head downwards on the chance that the body may fall

out through the glottis, as happened (but after tracheotomy) in the case of

Mr Bi-unel, which is so graphically told in Watson's ' Lectures.' Nor does

it appear to be prudent to administer an emetic, on account of the risk that

the body, it dislodged from its position ia a bronchus, may become impacted

in the larynx and cause suffocation.

^IBEI^'o^s OE Plastic Beoxchitis.—In discussing the subject of in-

flammation of the bronchial tubes, I shall have formally to exclude from

the disease, as I shall then describe it, an affection which anatomically is

certainly nothing else than a bronchitis, but which yet has characters so

peculiar that from a clinical point of view if would be absurd to group it

with the ordinary catan-hal forms. It consists in the exudation of a fibrinous

material from the walls of the air-passages which forms " casts" of their

channels. But here, again, a further limitation is needed. A like exuda-

tion mav occur by extension of a morbid process downwards from the

larynx in diphtheria or in membranous croup, and also by extension

upwards from the pulmonary alveoli in pneumonia. It is not my intention

to include cases of either kind in the description which follows.

It would almost have been better for the disease to have a name alto-

gether unmeaning, since it is not likely that any possible designation

invented could precisely convey the right conception. But for prac-

tical purposes the terms " plastic bronchitis" and "fibrinous bronchitis"

do well enough, and are, I think, to be preferred to " croupous bronchitis,"

which suggests an association with laiwngeal croup. Some of the earliest

recorded cases went under the inappropriate name of " bronchial polypi."

The disease is one of the rarest that are known to physicians.* At Guy's

Hospital I am not aware that a single instance of it has been observed

vdthin the last quarter of a century. The experience of Dr Watson is

perhaps unique, who says that he has had under his observation five well-

marked examples.

Anatomy.—In almost all cases of plastic bronchitis the patient soon begins

to expectorate masses of the peculiar exudation. It usually appears roUed up
into a sort of ball, with a good deal of mucus and blood covering it. All this

is easily removed by floating it out in water, and one then sees that there is

a complete cast of some part of the bronchial tree, extending perhaps dovra

to its finest subdivisions, so that, according to Biemier, the minute terminal

filaments may actually have bulbous ends moulded ia the infundibula them-

selves. The colour of the cast is whitish yellow or grey ; its consistence is tough

and elastic ; it is almost always made up of a number of concentric laminae^

separated here and there by narrow spaces and with a more or less definite cen-

tral cavity, containing mucus or bubbles of air. Only the more delicate fila-

* [" Hochstselten :" Riegel, " Aeusserstselten:" Biermer.

—

Ed.]
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ments are said to be generally solid. This laminated structure affords a dis-

tinction from the branching clots which are sometimes formed in the air-pas-

sages as the result of haemorrhage,andwhich are quite homogeneous. Biermer,
indeed, is disposed to deny that blood ever coagulates so as to form casts of

the bronchial tree. But Dr Walshe speaks about it in the most positive terms,

and there could hardly be a better authority. The casts in cases of fibrinous

bronchitis, when examined microscopically, are seen to consist of a hyaline
or slightly fibrillated base, in which are embedded large numbers of leuco-

<3ytes. They seldom contain red blood discs in any quantity. Several
observers have noticed Charcot's crystals in them. In one case Waldenberg
found that the thicker parts contained only a few formed elements, but very
abundant fat-globules.

The length of a bronchial cast is commonly from one and a half to two
and a half inches, but sometimes it may be four or five inches, or even (as in

a case of Eiegel's) six or seven inches. The diameter of the thickest part
of it is seldom greater than that of a goose-quill, being in fact considerably
less than that of the space in which it was formed. Biermer has pointed
out that from its appearance one can sometimes draw an inference as to the
part of the lung from which it came, whether from the short, rapidly-

branching tubes of the upper lobe, or from the comparatively longer tubes
of the lower lobe. The masses expectorated at different times by the same
patient often resemble one another so exactly in size and in the arrangement
of their subdivisions as clearly to show that they have all in succession been,

derived from the same tract of mucous membrane. For example, in a case
recorded by Kretschy seven casts appeared one after the other, all of which
came from the middle and lower lobes of the right lung. In fatal cases it

is not usually found that the tubes which have poured out the fibrinous

exudation show any marked morbid changes. The mucous membrane is

sometimes redddened, sometimes pale and healthy looking. In two
instances Biermer found the epithelium still remaining beneath loose casts

;

but he was himself disposed to think that these cases might be exceptional

;

and Kretschy has since stated that in his case there was no trace of epithe-

lium in that part of the air-passages which contained the plastic material.

The submucous tissue may be swollen and infiltrated with serum. The pul-
monary alveoli are healthy, except that some of them are sometimes in a
state either of collapse, or of over-distension, or " acute emphysema."

Symptoms.—The expectoration of casts of the lower air-passages is gener-
ally attended with severe cough and dyspnoea, the occurrence of which may
be the first indication that the patient is otherwise than well. But in many
cases there is an antecedent stage during which he appears to be suffering from
ordinary bronchial catarrh ; and this may last for a long time. Sometimes
the disease sets in with rigors, loss of appetite, thirst, oppression of the chest,

and pyrexia, so that it may be supposed that an attack of pneumonia is

impending. Presently a dry, hard cough appears, which may cause extreme
suffering ; the breathing becomes rapid, up to 40 or more in the minute ; it

may be attended with the greatest anguish, as of impending suffocation,

with lividity, and with a small tense pulse. There may be some pain in the
side, and a feeling of soreness within the chest, but on the whole the attack

is more distressing than acutely painful. At first nothing is expectorated,

or only a little mucus. The cough may even, it is said, go on for days before

any fibrinous masses appear. More often a cast is detached and got rid of

after a few hours, and by this the cough and dyspnoea are generally at

once relieved, at least for a time. Haemoptysis often occurs at intervals

during the paroxysm, not only at the time when the cast is being expecto-

rated, but also previously. It must therefore be borne in mind that the
mere fact of there having been spitting of blood in any particular case iu
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wliicli casts of tHe tubes are afterwards ejected affords no ground for main-
taining that they must necessarily be coagula, and cannot have been formed
as the result of a process of exudation from the walls of the tubes. But I
do not kaow that the quantity of blood is ever very large

;
perhaps it

amounts to a tablespoonful at a time. The case of the late Prof. Daniell,

recorded by Watson, is the only one which I remember to have read of ia

which it was from two to eight ounces on each occasion.

Physical signs.—Examination of the chest throws but little light upon
cases of plastic bronchitis. If a large tube is blocked, absence of vesicular

murmur may be made out over some part of one of the lungs. The fact that
the violent cough fails to clear away the obstacle might perhaps suggest to a
keen observer the presence of something more than a plug of mucus such as
may prevent the entrance of air in ordinary cases of catarrhal bronchitis ;,

and the diagnosis as to the cause of the obstruction would then lie betweeit

fibrinous casts, a foreign body, and stenosis of the walls of the tube. In
practice, however, it scarcely ever happens that any suspicion of the real

nature of the case arises until a cast has actually been expectorated. There
is not usually any change in the percussion sound, but Dr Walshe says that

he has had repeated occasion to observe dulness, as complete as that of

pneumonic consolidation, dependent upon collapse of the lung-substance.

He also says that local pneumonia now and then occurs, attended with
crepitation and with bronchial breathing, as well as with rusty sputa.

When there is very extensive blocking of tubes, the movements of the corre-

sponding side of the chest may be distinctly impeded, and the lower ribs

may even be drawn in during inspiration. Eales are sometimes audible

over the affected part of the lung, especially when the cast is becoming
loose ; some writers have described special sounds as arising in such circum-

stances, but it does not appear that they are really pathognomonic.
Course.—It very rarely happens that the expectoration of a single cast

brings to an end an attack of plastic bronchitis. As a rule the relief is only
temporary. After some hours the cough and the dyspnoea return and are

followed by the appearance of another cast. This process is usually

repeated about once in twenty-four or in forty-eight hours for several days,.

and then the affection slowly subsides and the patient gets well. Smaller

pieces may be spat up at very frequent intervals ; being embedded in mucus
they sometimes remain unnoticed, unless specially looked for.

Prognosis.—It may well be supposed that the expulsion of such large

masses as sometimes come from the air-passages in this disease is not alto-^

gether unattended with danger. In 1865 1 showed to the Pathological Society

a cast which was taken from the body of a girl, aged seven, having been found
lying across the bifurcation of the trachea, with its branches extending into

the ramification of the right bronchus, but with its broad end occluding the
left bronchus. She had been expectorating similar masses for three days j

and on the very day on which she died she had already at three a.m.

brought up a cast of about the same size as that which killed her at three

p.m. in a violent fit of cough and dyspnoea. It is therefore clear that Dr
Walshe and others go too far in giving a favourable prognosis in cases of

plastic bronchitis without any reservation. Lebert, in a paper in the
* Deutsch. Arch. ' for 1869, divides his cases (collected from various sources)

into acute and chronic ; of seventeen of the former four ended fatally ; of

twenty-seven of the latter only three. The distinction, however, appears to*

me to be artificial ; and one of the four fatal acute cases, that recorded by
I^onat, was I suspect, really a case of diphtheria. As a rule, when death
occurs, it appears to be the result of the extension of the morbid process-

iuto so large a part of the bronchial tree that due aeration of the blood can
no longer be effected. In such instances it is preceded by stupor and som-
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nolence. Riegel, however, relates a case in which, although the patient

died in an attack of asphyxia, after having heen spitting up large casts

nearly every day for three weeks, the air-passages were all found empty
after death. Lebert has placed in a separate category cases in which
plastic bronchitis has run on to a fatal termination without any fibrinous

masses having been Expectorated. As they occurred chiefly in children, and
generally in association with broncho-pneumonia after measles, they should
probably be regarded as different from plastic bronchitis.

Recurrence.—When an attack of fibrinous bronchitis has passed ofE,

leaving the patient apparently well, it by no means follbws that the disease is

really at an end. One of the most curious points about it is its hability to

return again and again at irregular intervals, sometimes during a very long
period. Dr Walshe met with an instance in which the expectoration of casts

continued, with occasional brief intermissions, from the spring of 1843 to

June, 1867, when he lost sight of the patient. In the course of this time
she married, and she once resided at Buenos Ayres for four months. Other
observers have recorded cases which were scarcely less protracted ; in many
of them the general health seemed to remain entirely unaffected.

Treatment seems generally to be altogether ineffectual. Waldenburg,
however, saw a case in a girl, aged eight and a half, who for more than four
years had been coughing up fibrinous masses at intervals of a few days, and
in whom a whey-cure and the daily inhalation of lime-water succeeded in

arresting the disease in from six to seven weeks. Indeed, a spray of lime-

water, or of a solution of an alkaline carbonate, should always be employed
in plastic bronchitis ; the only doubt is whether they reach the lower air-

passages in sufficient quantity. Emetics appear to be sometimes useful;

probably it is best to use apomorphia hypodermically. Biermer recom-
mends an active mercurial treatment; others have prescribed iodide of

potassium, with apparent advantage.
i -; Etiology.—With regard to the causes of plastic bronchitis, scarcely any-

thing can as yet be said. It is more common in males than in females, the
proportion being as three to two, if not as two to one. The period of life at

which it is most frequent is between ten and thirty. One case has been
recorded at the advanced age of seventy-two ; it had lasted seven or eight

years. One remarkable circumstance, all the more striking because of the
extreme rarity of the disease, is its occurrence in different members of the

same family. Fuller met with it in two sisters ; Watson relates the cases

of two brothers, both of whom were affected within a twelvemonth. It is

supposed to be rarer in southern countries than in the north of Europe.
Eiegel says that, like acute pneumonia, it is most apt to occur towards the

end of spring, when there are great daily variations of temperature. In one
instance the recurrence of the attacks appeared to be connected with the
catamenial periods. Eisenlohr met with a case in which fibrinous casts were
expectorated during the second week of enteric fever.*

* [An able report on this remarkable affection by the late Dr Peacock occurs in the
6th vol. of the ' Pathological Transactions,' where he tabulates 31 cases. In the 11th vol.

Dr Salter describes and figures another specimen. These "bronchial polypi" were known
very early. Dr Nicholas Tulp (the lecturer in Rembrandt's famous painting " The Lesson
of Anatomy) " records and figures two specimens brought up by a Dutch sea-captain

suffering from haemoptysis :
" Uffudit duos insignes venarum ramos, adcequantes singulos

expansm manus magnitudinem " (' Obs. Med./ Amst. Elz., 1652, cap. xiii, p. 122, tab. iii, iv).

Afterwards cases were recorded by the younger Bartholin, Cheselden, de Haen, Morgagni,
Hunter, Cheyne of Dublin, and Stokes. Of 55 cases (including Dr Peacock's) 42 occurred
in men and 13 in women (Biermer's figures are 39 male to 19 female cases). Of 37
patients of whom the age is given, I find five between 5 and 10, twelve between 11 and 20,
ten between 21 and 30, eight between 31 and 50, and two between 50 and 60.

—

Ed.]



DISEASES OF THE LUNGS

Symptoms common to various Chest Affections—Dyspnoea— Varieties—
Phrenic dyspnoea— Cough—Bronchial—Faucial— Gastric— Cerebral—
Pleurodynia.

Peectjssion— History—Methods— Terminology—Physical theory— Signifi-

cance.

Auscultation—History—Methods—The respiratory murmur—Bronchial and
tubular breathing—Physical explanation—Bales—The vocal resonance in

health—Bronchophony— Pectoriloquy—^gophony— Tactile vibration—
Inspection and measurement of the chest.

In passing on to consider the affections of the lower air-passages and
lungs, there are certain symptoms common to several of them which
demand notice ; and the methods of percussion and of auscultation have
also to be discussed.

I. Dtspncea.—The use of this term is commonly limited to cases in

which a sensation of " shortness of breath " is experienced, with more or

less discomfort or distress. But I think that we ought rather to follow

the physiologists, and to understand by it simply that the respiratory

movements are deeper than natural, or more frequent, or both deeper and
more frequent, without regard to whether the patient is or is not con-

scious of any disturbance of his breathing. Now, it is a remarkable fact

that persons affected with extensive disease of the lungs, provided that such
disease develops itself gradually, may continue to breathe as slowly as in

health, and with no more effort, so long as they are at rest. The amount of

oxygen supplied to the blood is no doubt considerably reduced under such
circumstances; but they manage to make it suffice for the wants of the

system. It might be imagined that a deficiency of oxygen would probably

interfere with the due completion of the chemical changes in which this

element is concerned ; that sugar, for example, would be likely to appear in

the urine, and that urea would to a greater or less extent be replaced by
less perfectly oxidised bodies, such as uric acid. But a series of experiments

on animals recorded by Senator in ' Virchow's Archiv,' for 1868 appear to

show that this is not the case ; and his conclusions are quite in accordance

with clinical experience. In reality, the body adjusts its requirements to

the necessities of its condition. In all probability one reason why persons

affected with chronic bronchitis or other pulmonary disease almost

always grow thin is that they instinctively learn to take very little food.

But a far more important method of adjustment seems to be the avoidance

of all bodily effort. So soon as such a patient begins to walk, especially on
rising ground, dyspnoea sets in. Muscular exert.ion at once involves a
demand for more oxygen than is contained in his arterial blood. So,

again, the supervention of pyrexia in a case of this kind necessarily leads to

a disproportionate increase in the rapidity and in the depth of the

breathing. In illustration of this principle Cohnheim instances the remark-
able subsidence of dyspncea which often occurs immediately after the crisis
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in acute pneumonia, before the affected lung has even begun to recover

itself.

Sometimes, however, dyspnoea of a very marked kind arises without ever

leaving any reason to suppose that the arterialisation of the blood is at all

defective. This is the case, for example, in diabetic coma. And in BrigMs
disease a distressing shortness of breath may be the very earliest symptom
of which the patient is conscious. Of this a very striking instance came

under my notice some years ago. I was one day seeing my out-patients at

Guy's, when the attendant asked me to listen to her chest, because her

breathing had become so difficult and laboured that she felt unfit for any

exertion. After the most careful investigation I was unable to detect any-

thing amiss with either the lungs or the heart. Then, as she told me she

was thirsty, I thought I would examine her urine for sugar, and the result

being still negative, I went on to test it with nitric acid, which brought

down a large quantity of albumen. A few months later dropsy set in, and
her case soon ended fatally.

Another form of dyspnoea, independent of any disease of the thoracic

organs, appears to be of nervous origin. It is often ascribed to hysteria

;

but, according to Walshe, it is not always accompanied by other signs

of that disease, although he has never seen it except in the female sex.

This will be the most convenient place for a description of a peculiar

form of dyspnoea which depends upon paralysis of the diaphragm. The cha-

racters of this affection were first recognised by Duchenne, and they deserve

careful study, because its true nature is very hkely to be overlooked. So

long as the patient is at rest his breathing is perfectly easy. But the

slightest effort at once begins to distress him and to increase the frequency

of his respirations per minute ; when he walks he may experience a sense

of suffocation as soon as has made a few steps ; in mounting a staircase,

and even in speaking, he may be obliged to stop every instant to take

breath. When he sighs he may experience a sensation as though the

abdominal organs were being drawn up into his chest. The act of defseca-

tion may be much embarrassed. His voice may be weak ; there may be more

or less difficulty in coughing and sneezing, because he cannot take the deep

full inspiration which is a necessary preliminary ; even a slight attack of

bronchitis is attended with very great danger. If one looks at the surface

of his body while he breathes, the characteristic indication of paralysis of

the diaphragm is generally at once apparent. During inspiration, when
the ribs rise and the chest expands, the epigastrium and the hypochondriac

regions become drawn in ; during expiration they are pushed forwards. In

other words, their relation to the thoracic movements is exactly the reverse

of what it normally should be. Sometimes it is not so easy to see the

alteration as to feel it with the two hands placed just below the rib-cartilages

of the patient. If only one side of the diaphragm is paralysed, as is some-

times the case, the corresponding hypochondrium may be drawn in while

the other one protrudes in the natural manner. Among the examples of

this affection recorded by Duchenne there are some in which it appeared at

an advanced stage of progressive muscular atrophy, others in which it was
associated with paralysis of many other muscles as the result of lead-

poisoning, and one in which it was hysterical. Walshe says that he has

seen it in a well-marked form as a sequela of diphtheria. Erb cites Oppolzer

as having observed it at the age of puberty without any cause being dis-

coverable; he also speaks of it as having been sometimes regarded as
" rheumatic " and due to the influence of cold upon either the phrenic nerve

or the substance of the muscle itself. Another cause which is mentioned

by Duchenne as having been observed by Aran, is the extension of inflam-

mation from the peritoneum or from the pleura. And he gives a case of
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empyema in whicli the muscular tissue of the corresponding side of the
diaphragm. Tvas of an orange-yello-w colour, and in "which the fibres micro-
scopicallY had undergone complete fatty degeneration. But for my own
part, I must confess that I should hesitate to diagnose an actual paralysis

of the diaphragm in every case of thoracic disease in which I saw one or
both of the hypochondriac regions drawn in during the act of inspiration.

That seems to me to be a very frequent occtirrence under a great variety of
circumstances, and to be often due to a mere inaction of the muscle, which
surely ought to be distinguished from paralysis of it. The application of
electricity seems not to be likely to afford any assistance in clearing up the
difficulty, for in all cases in which the diaphragm has been observed to be
paralysed, it appears to have retained its power of responding to faradic
stimulation of the phrenic nerves. The best method of galvanising these
nerves is, according to Duchenne, as follows :—By two fingers, placed just
outside the edge of one stemo-clido-mastoid muscle, the slnn is first drawn
slightly inwards ; they are then separated, leaving between them an interval,

upon which a small conical metal rheophore is pressed, so as to be just over
the spot where the phrenic nerve lies upon the scalenus anticus. The rheo-
phore is now given to an assistant to hold, and the same procedure is

repeated on the opposite side of the neck. When both rheophores are
fixed the operator takes one in each hand. He passes through them an
interrupted cun-ent, which should instantly give rise to a contraction of the
diaphragm, shown by the abdominal walls being pushed forwards, while
the lower ribs are separated from one another. Sometimes, however, the
platysma interferes with this result, contracting with such force as to jerk
the rheophores out of position. And sometimes it is necessary to shift them,
a little from spot to spot before one can succeed in acting upon the phrenic
nerves. Erb recommends a somewhat different method ; he places one
pole upon the neck, and the other over the attachment of the diaphragm to
the costal cartilages.

Whatever position may be adopted for the rheophores, the galvanism
should be so used that the resulting contraction of the diaphragm may fall in

with the natui'al respiratory movements. The current should be stopped
as soon as the muscle has acted, and a few seconds later it should be reap-

plied. It seems to possess considerable therapeutical value. By means of
it Duchenne succeeded in restoiing completely the functions of the diaphragm
in a man named Bonnard, who had advanced progressive atrophy of other
muscles, but in whom the paralysis of the muscle in question was as yet
recent and incomplete, as was shown by the hypochondriac regions receding
only when he breathed deeply. After a few weeks of treatment he became
able to ascend stairs and to walk long distances without discomfort.

11. Cough, as is well known, is produced in the following manner :—

A

deep iuspiration is first taken, the glottis is then closed, and, a sudden
expiratory effort being made, the glottis is allowed to open, causing a loud
sound and allowing a blast of air to pass out, which may carry away with it

any secretion or other substance present in the air-passages. In describing

laryngeal diseases I have already had to mention how they may modify
the characters of cough, giving it a hoarse, or rough or metallic quality, or

rendeiing it almost noiseless. But in its ordinary forms cough is a sym-
ptom of affections of other parts rather than of the larynx itself, and, indeed,

may almost be taken as an indication that the larynx is healthy.

The nervous mechanism by which cough is effected is reflex in its action.

As a rule, the irritation which gives rise to it starts from the respiratory-

mucous membrane, as is evidenced by the consequent expulsion of mucus
or pus in greater or less quantity. But sometimes the most violent and
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repeated efforts of coughing bring away notMng, The cough is then said

to be dry ; and in the last century the distinction between a " dry " and a

"humid" cough seems to have been regarded as one of the most funda-

mental points in regard to chest complaints. It is, however, quite possible

for the air-passages to contain mucus which is too viscid and too firmly

adherent to be expectorated ; and probably what is still more frequent is

that some part of the respiratory mucous membrane is affected with slight

catarrh, and that this condition either itself constitutes an " irritation " or

else renders the surface sensitive to the passage of air over it, or to the

disturbance produced by the laryngeal movements in breathing or speaking.

But, on the other hand, there is no doubt that the starting-point of cough

is sometimes altogether outside the air-passages, and, as may well be sup-

posed, the recognition of this fact is of great importance in medical prac-

tice. The question has been worked out in experiments upon animals by
several physiologists, the last having been Kohts, of Strasburg, whose
observations appeared in ' Virchow's Archiv ' for 1874. To some of them
I shall presently refer ; but it is to be observed, in regard to cough as to all

other reflex phenomena, that although positive experimental results are of

great clinical value, negative results prove very little. For under morbid
conditions afferent nerves may transmit impressions with more, than usual

energy, or reflex centres may be unduly excitable, so as to be stimulated by
impressions which normally should not disturb them.

The following sppear to be the chief varieties of cough which have to be
recognised, apart from affections of the respiratory organs

:

1. Throat cough.—Kohts found, both in animals and in man, that irrita-

tion of the pharynx had the effect of producing cough in many individuals,

but not in all. There is therefore no theoretical difficulty in admitting that

catarrh of the fauces may be attended with cough, without there being a^

corresponding affection of the larynx, but the parts being continuous, it must
always be difficult, if not impossible, to say that this is actually the case,,

especially as Kohts showed that the glosso-epiglottic folds, the ary-epiglottic

folds, and the lateral edges of the epiglottis were among the most sensitive

structures of all, so far as the production of cough was concerned. It is a

somewhat different question whether or not a relaxed and elongated uvula

frequently gives rise to cough, by coming into contact with the parts behind

the base of the tongue. Dr Mackenzie speaks of this as giving rise to a.

" distressing tickling cough continuing all day," and some physicians have,.

I believe, adopted the practice of having the uvula snipped off whenever a.

a patient has complained of such a cough, for which no other cause could be

discovered. But while not denying that this treatment often succeeds (as,

for instance, in cases alluded to by Dr Garrett, of Hastings, in the ' Lancet ' for

1872) I have been more impressed by the failures which I have from time

to time heard of. Dr Mackenzie speaks of an elongated uvula as being

sometimes drawn into the larynx, when a person is sleeping on his back, so

as to wake him up with a suffocative attack.

2. Ear cough.—That cough can be excited by irritation of the external

auditory meatus had been known long ago, but I think that it was generally

forgotten until Dr Cornelius Fox, of Ilfracombe, drew attention to it in the
' Lancet ' for 1867. He examined a number of persons and found that this

peculiarity existed in about one among every five or six of them. He men-
tions the case of a gentleman who always experienced a feeling of irritation

in the larynx, and had a violent suffocating cough, whenever he introduced

a toothpick into the left ear ; in him, too, a somewhat similar action was
capable of being exerted in the reverse direction, for long-continued singing

would cause him pain in the ear. Dr Fox shows that the ear may sometimes

be the starting-point of a cough under such circumstances that the relation.
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may be overlooked. Tlius a healtliy-looldng woman, aged fifty, had for

eighteen montlis had a most distressing cough. As she was deaf in the
right ear, the meatus was examined and was found to contain a hard plug
of cerumen and to have a small ulcer in its floor. Almost immediate relief

to the cough followed extraction of the wax and the application of nitrate

of silver to heal the ulcer. In a patient of Mr Toynbee's a cough was cured
by the removal of a piece of necrosed bone from the external ear. It is

obvious that a foreign body such as a bead might have a similar effect. Dr
Pox is no doubt right in maintaining that the afferent nerve in all such
cases is the auriculo-temporal branch of the fifth, and not (as had been
suggested) the minute auricular twig of the vagus.

3. Tooth cough.—I know very little of cough as a result of dental irrita-

tion. But Dr. Fox incidentally mentions that it is well known to dentists

that the stump of a tooth may be the starting-point of a cough, and he also

lefers to cough in infants during the first dentition as ceasing when the
gum lancet is used. In investigating an obscure case, therefore, one must
not fail to examine the teeth.

4. Stomach cough.—In the last century it was a favourite dogma that
dry cough, and even humid cough, are very often produced by disorder of
the digestive organs. The most recent exposition of such a view with
which I am acquainted is to be found in ' Copland's Dictionary.' But, as so
often happens in like cases, what has long since ceased to be taught by the
faculty has become an article of faith among the public. Thus mothers
still commonly refer to the stomach coughs in their children which are really

due to catarrh of the upper air-passages. Or, committing a fatal error,

they set down to the same cause the dry cough of early phthisis, attended
{as it often is) with nausea and loss of appetite and pain in the side. In
lis lectures on the pneumogastric nerve Dr Habershon takes up only this

side of the question, and no one is more likely to have met with examples
of stomach cough, if it were really of frequent occurrence. I have heard
the statement made that the characteristic sign of a cough due to gastric

irritation is either that it comes on when the stomach is loaded with a full

meal and disappears after the completion of digestion, or else that it occurs
chiefly when the patient is in bed at night. The second of these criteria

corresponds well with the fact that persons in whom intermission of the
pulse and palpitation of the heart are caused by irritation of the stomach
•experience these symptoms when they lie down more than when they are
sitting or standing. Kohts in his experiments failed altogether to excite

•cough by irritating the stomach. He cites from ' Briicke's Physiology ' a
-case in which a boy coughed day and night with the utmost violence and
obstinacy until he vomited, whereupon the cough at once ceased ; but he
adds that Briicke, who himself made the observation, believed the starting-

point of the affection to have been, after all, something in the air-passages
which became dislodged when the stomach expelled its contents. Another
instance, which Kohts had from Professor Leyden, is that of a patient who
had repeated attacks of biliary colic, and who every time became affected

with dry cough and with pain in the right hypochondrium twenty-four hours
before the jaundice set in. Walshe says that he has known the trifling

irritation due to the presence of an Ascaris lumbricoides keep up reflex

cough for several weeks.

6. Centric cough.—Kohts found that he could sometimes excite cough in
animals by mechanical or electrical stimulation of the floor of the fourth
ventricle, and he thinks that the centre for this reflex act is situated rather
above that for respiration. In hysteria, as is well known, a hard, dry,
barking cough is common, which may be supposed to be centric in its

origin. A very remarkable instance of this was recorded by Dr John Harley
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in the ' Med. Times and G-azette ' for 1863. The patient, a girl aged four-

teen, uttered a short bark seventy times a minute without intermission, so

that, according to calculation, she must have coughed 40,000 or 50,000 times

in the course of the day. She had had the cough a fortnight when she

came under observation. She was treated with valerianate of zinc and
with a cold douche and frictions to the spine, and in three days the cough
ceased. A very similar case, in a child aged eight, was described by Dr
Whytt more than a century ago under the name of nervous' cough. A
remarkable feature in each of these cases was that the cough ceased instantly

when the patient lay down. Dr Whytt made an elaborate series of investi-

gations into the effects of posture upon his patient, finding (for example)

that the cough did not return when she sat up in bed so long as the feet

were extended straight out, but that as soon as they were inclined at an
angle she began to cough. He also observed that putting the feet in hot

water, and even the contact of hot water with the soles, at once arrested the

cough.

III. Pain is a symptom of various thoracic diseases, but it may also

occur in the same positions when it is the sole indication that anything is

the matter with the patient, and when therefore it can only be regarded

as a substantive affection.

Sometimes, perhaps, the seat to which pain is referred is the interior of

the lung itself. Walshe speaks of "pains deeply felt within the chest,

and shooting in the direction of the pulmonary branches of the vagi and
sympathetic," as existing " independently of any other deviation from health

not only local but general." He also refers to "various anomalous and
more or less painful sensations, felt deeply within the chest by phthisical

patients."

But in the large majority of cases thoracic pain is referred to the chest

walls, and especially to one or both of the infra-mammary or infra-axillary

regions. Various names are given to pain in these situations, according

to the views held with regard to its nature. Walshe describes in suc-

cession three separate affections, which he terms " pleurodynia," *' tho-

racic myalgia," and "intercostal neuralgia." The distinctions which he
would draw between them seem to be chiefly in reference to the intensity

and duration of the pain, to its being accompanied by superficial tenderness,

and to the presence or the absence of the " points douloureux " of Yalleix.

But in discussing neuralgia in general, I have already expressed doubts as to

the value of any such differences. Walshe limits the term pleurodynia to

attacks of pain of extreme severity, generally setting in suddenly and
lasting only a short time. Of it he says first that it is " an actual rheu-

matism of the walls of the chest, affecting their muscular and fibrous tex-

tures," and then, a little further on, that " nerve-fibres are implicated,

and that rheumatic neuralgia of the intercostal nerves forms an ele-

ment of it." Is it not clear that the distinction is only arbitrary ?

For my own part, I should be content with the term " pain in the side,"

unless pleurodynia may be used as a comprehensive name for all varieties

of it.

Another difficulty, which seems to be completely ignored by systematic

writers, but which in practice is of great importance, is to determine whether
the respiratory organs are concerned in the production of a pain in the side,

or whether it may not depend upon disorder of the heart or even of the

stomach. The stomach has appeared to me to be very frequently its starting-

point when it is on the left side, which (according to Walshe) is the case

in the majority of instances in pleurodynia ; and I think that another

frequent cause is ovarian irritation, especially in women who are hysterical.
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The spine, too, must be thought of, even when the pain is unilateral.

Lastly, a pain in the side, if recent, may be the precursor of an attack of

shingles.

Again, it is necessary to bear in mind the possible presence of disease or

injury of a rib. In July, 1877, I was consulted by a lady, the wife of an

old schoolfellow, who told me that, having had a cough all the previous

winter, she had one night felt something crack in her left side while she

was coughing. Ever siace then she had suffered from a continuous gnawing

pain there. On examining the side I found considerable enlargement of one

of the lower ribs, which seemed to me to be clearly the callus of a fracture.

Under suitable treatment she got well, but for as long as six months after-

wards she still experienced some pain in coughing, which, however, was no

longer limited to one spot and extended as high as the shoulder. She also

said that she sometimes felt pain in the side towards night when she was
fatigued, and that changes of weather seemed to increase it. I suppose

that the fracture of a rib in coughing happens very rarely indeed. In a

lecture reported in the ' Lancet ' for 1882, Mr Marshall relates the case of a

woman, aged thirty-five, who in the severe weather of the spring of 1881,

owinc to exposure to draughts, caught cold, shivered, and was attacked first

with pain in the left side and then, a month later, with equally severe pain

in the right side. In the previous year she had had acute rheumatism, and

this had also been attended with pains in each side alternately. Her case

was regarded as neuralgic, and powerful remedies were administered, but

with only temporary benefit. At length she came to Mr Marshall, who
found two firm oblong swellings, one along the lower border of the right

fifth rib, and the other at a corresponding spot upon the eighth rib. When
they were pressed upon she experienced very acute pains shooting through to

lier back. They gradually softened into abscesses and were opened, when
parts of each rib were found to be eroded and softened. Ultimately some

pieces of dead bone came away and she did perfectly well. In another

instance, also recorded by Mr Marshall, an abscess, evidently connected

with disease of a rib, arose in a patient who had phthisis. Syphihtic

periostitis is another affection that must be borne in mind, although it is

much less common m the case of the ribs than of the sternum, Mr Marshall

speaks of it as occuning nearly always in women.

Methods of Physical Examination of the Chest.—Even now, when
more than half a century has passed since the introduction of percussion

and auscultation into England, the history of the discovery of these methods

of diagnosis is full of interest. For one cannot help feeling that, besides

directly revolutionising the then existing knowledge of diseases of the chest,

they also gave so powerful an impulse to the scientific spirit among medical

men that they have indirectly brought about changes scarcely less important

in every other department of medicine.

I. Peecussion.—This method was discovered in the middle of the last

century by an Austrian physician, Auenbriigger, who published in 1761

his ' Inventum novum ex percussione thoracis humani abstrusos intemi

pectoris morbos detegendi.' This method, however, seems to have been

adopted by StoU alone among contemporary physicians of eminence, and

it had passed into complete oblivion when Corvisart in 1808 brought out

in Paris a translation of Auenbriigger' s work, with commentaries of his

own, based upon extensive practice at the Charite. Into this country it was

introduced in 1825 by Sir John Forbes, then physician to the Chichester

Dispensary.

The way in which Auenbriigger performed percussion was by striking the
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chest with the fingers "brought close together and stretched out straight."

He also directed that a glove of unpolished leather should be worn, and
that the patient should be clothed in a shirt drawn tightly over the chest.

Even now the whole of the fingers of one hand are sometimes used when one
wishes to ascertain broadly what is the state of the backs of the lungs, but
for the finer objects of percussion such a procedure is altogether inadequate.
In 1828 Piorry, who was himself afterwards physician in the Charite at
Paris, published a work upon what he termed ** mediate percussion." This
he described as consisting in the use of a thin plate of ivory, called a
plessimetre, to be held by the left hand in contact with the surface of the
chest, while a gentle blow is given to it with the tip of the right forefinger,

or with the tips of the fore and middle fingers. Since that time a hammer,
which is known as a plessor, has also been introduced, and on the Continent
these instruments are employed more or less generally, and in England
somtimes for class-teaching. But in this country the usual practice is to
simplify Piorry' s method by using the left forefinger in the place of a plessi-

meter. It is curious that in his original work Piorry himself speaks of that
plan as having been already adopted by certain English and American
physicians who had attended his lectures.

It must not be supposed that percussion in this simple form is very easy.

On the contrary, a great deal of practice is necessary to enable one to obtain
with certainty coiTect results. I find in the wards that clinical clerkscommonly
continue to make blunders in percussing long after they have mastered the
difficulties of auscultation. It is very important that the blow should come
from the wrist, that it should be shai*p and sudden, so as not to damp the sound
which is produced, and that the fingers at the moment of striking should be
as nearly vertical as possible. The amount of force that should be employed,
and the extent to which the finger should be raised before striking, vary
with the thickness of the soft tissues over the part of the chest which is

to be struck, and I think that every physician, even without being aware of

it, modifies his manner of percussing in different patients and upon different

regions of the chest according to what experience has taught him to be
necessary in order to elicit the best possible sound under various conditions.

As a rule, percussion can be practised by a skilled observer without causing
any sensation that is complained of by the patient as being painful, but in
delicate women, and even in some very thin men, the sternum and the ribs

may be so exquisitely tender that a satisfactory sound can be elicited only
with very great difficulty. Sometimes cough is excited by every attempt at
percussion, and a forcible blow may even lead to blood-spitting, so that it is

wise to abstain as far as possible from this method of physical examination
when there has been recent hsemorrhage from the lung.

It must not be supposed that in different persons one can always elicit

the same sound by percussion of the chest, if the organs are healthy ; nor,

again, that the sound ought to be the same over different parts of the chest
of any one individual. But, in health, the range of possible sounds is

almost limited to a simple series. One extreme is heard where a thick mass
of solid tissue lies behind the ribs, as over the centre of the heart just
below the fourth left rib, or over the liver at about the right seventh and
eighth ribs. This sotmd is said to be " dull." The other extreme is heard
where the ribs cover a thick substance of lung, as in front below the
clavicles or behind below the scapulae. This sound is commonly called
" clear " or " resonant." Both sounds are difficult to describe satisfactorily,

but they are easily recognissd in practice. With regard to the names for
them it "is important to bear in mind that "resonance on percussion"
means altogether a different thing from what is called resonance in works
on acoustics. Such a technical and conventional way of using the term
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would no doubt have been better avoided, since it is apt to engender con-

fusion • but in England it has been universal, and I do not know of any

good substitute. Between the extremes of dulness and resonance there are

all gradations, for which the expressions " partial dulness," " incomplete

resonance," " mufled resonance" are employed. These varieties of per-

cussion sounds are heard at the borders of a resonant or dull area, especially

where the lung overlaps a solid organ by a thin edge. At such points one
j

obtains many different sounds according to the amount of force used in strik-

ing. A gentle blow elicits sound only from the parts immediately below the

spot which is struck ; a more forcible blow affects deeper parts as well.

Thus it is usual to speak of " superficial " and of " deep percussion." But

it must be remembered that in " deep percussion " the sound is also

modified by the structures which are adjacent laterally, and (as I think) in

this particular manner, that a resonant area interferes with the sound

yielded by a dull area on forcible percussion, but not that a dull area inter-

feres with the sound yielded by a resonant area. For example, by " deep

percussion" over the heart one can often elicit a more or less resonant

sound even when no lung covers the heart. But on deep percussion over

the lung it would not be possible to detect any degree of dulness, however

slight, as the result of the presence of the heart or of the liver by the side

of the lung. When a solid organ is overlapped by lung, it is often essential

to employ deep percussion as the only means of detecting the distance to

which the solid organ extends. But under other circumstances superficial

percussion should be used when the object is to map out the relative

positions of the viscera. It is otherwise when one wishes to determine the

presence or absence of disease of the pulmonary tissue. In such cases one

has to ascertara by repeated trials what amount of force is necessary to

bring out an altered percussion-sound most distinctly.

As a rule, it is by comparing the two sides of the chest together in the

person under examination, rather than by an absolute standard, that one

judges of the results obtained by percussion. But if both sides are diseased

this method may altogether fail. And even when only one side is diseased

it is necessary to have some kind of standard, since without it one could

not tell, by percussion alone, on which side the disease lay. Now, I have

already remarked that in health the percussion-sound is different in different

individuals. The thinner a man is, the more "resonant" his chest is likely

to be ; in thick-set, very muscular, or very fat persons it is sometimes by no

means easy to elicit a clear sound anywhere, particularly over the backs of

the lungs. The differences in percussion-sound at different parts of the chest

in health depend upon obvious anatomical conditions, but they nevertheless

require earful study in actual practice. In front the sound is modified by the

position of the liver and of the heart on the right and left sides respectively

;

and immediately beneath the clavicles it is more resonant near the sternum

than it is further outwards. Behind, in the supra-scapular regions, one some-

times has to use a good deal of force in order to elicit anything but a dull

sound ; and even between the scapulse the sound generally becomes gradually

more resonant as one passes downwards. Below the scapulse the sound is

generally not very much less clear than in front ; the resonant area is on

the left side slightly larger than on the right side, extending about a finger's

breadth lower. While the back is being percussed the patient should have

his shoulders drawn forwards as much as possible, crossing his arms over

the chest.

In a former paragraph I spoke of the variations of the percussion-sound

in health as being almost limited to a simple series. The qualification was

necessary for two reasons. 1. When the blow is struck upon the clavicle

or the sternum or upon one of the ribs or rib-cartilages, a high-pitched tone
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is added to the sound, giving it what is termed an "osteal" character. 2.

In a very young child, especially when it is screaming, one sometimes elicits

what will presently be described as a " cracked-pot sound."
With regard to the theoretical interpretation of the sounds generated

by percussion there have been great difEerences of opinion. Even now
scarcely any two writers seem to express the same views. Nothing is more
confusing than to read in succession three or four works, and to attempt to
compare together the statements contained in them, even as to some matters
of fact, such as the pitch of particular sounds, &c. And the variations in

nomenclature are absolutely bewildering. Dr Walshe insists that the use
of the terms ** dull" and " resonant" or" clear" is inaccurate, because they
represent conditions which, instead of being " simple, are in reality made
up of several elements, capable of separate analyses j " and of course it is

true that writers on acoustics, in enumerating the properties of sound,
allude to no such distinction. But in my judgment the analysis which Dr
Walshe himself has attempted throws but little light on the subject. The
view which to me appears the most satisfactory—if I may assume its theo-
retical accuracy, as to which I am not competent to express an opinion—is

that enunciated by Dr Gee. He declares that the terms in question are
perfectly capable of scientific definition. According to him, dulness means
absence of tone; a part is dull when the sound which it yields on per-
cussion is a mere noise, without any regular succession of impulses such
as constitutes tone. On the other hand, varying degrees of clearness or
resonance correspond with the admixture, in different proportions, of noises

and tones. No percussion-note is ever perfectly pure ; and thus beyond
the " resonance " yielded by the healthy chest of even the thinnest person,
there are " hyper-resonant" sounds which may accompany certain diseases.

Another question upon which writers differ is as to the seat of the
vibrations causing the tone which is elicited by percussion over the healthy
chest. Dr Gee refers this tone to the middle-sized and largest bronchia

;

following Wintrich, he thinks that the pulmonary vesicles and the bron-
chioles are too small to yield it. But it certainly seems to be a great
obstacle in the way of the acceptance of that view that in bronchitis

resonance is seldom, if ever, impaired, however completely the tubes become
filled up with pus or mucus. I suppose that Dr Gee would attribute the
noise or toneless part of every percussion-sound to the thoracic walls, seeing

that its amount, in proportion to that of the tone, varies with their thick-

ness and with the extent to which they are loaded with fat. Now, Dr
Bristowe believes that the whole of the sound is " mainly due to the vibra-

tion of the thoracic walls alone." He assumes that " so much of each half
of the thorax as bounds lung tissue vibrates bell-like when any part of that
half is struck, and that the impure musical sound which is elicited com-
prises a fundamental tone due to the vibration of the whole or a large
portion of the side, and harmonic tones due to the vibration of aliquot parts
of it." It is a strong argument in favour of this doctrine that deformity of
the chest, without any apparent thickening of the parietes, may give rise to
absolute dulness on percussiou, nothwithstanding that the lung beneath is

quite healthy. When there is lateral curvature of the spine, for example,
the rounded projection formed by the ribs on one side of the back generally,
if not always, yields a dull sound. Another argument is afforded by a
peculiar alteration in the percussion-sound beneath the clavicle, observed
when a certain quantity of fluid is effused into the lower part of the corre-

sponding pleural cavity. This is a matter which I shall have to discuss
elsewhere. But I may say at once that no explanation with which I am
acquainted seems to me so satisfactory as that suggested by Dr Bristowe,
namely, that the vibrating area is diminished, and that consequently it

OL. z. 54
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—
"tympanitic eesonance"

yields a fundamental tone which is raised in pitch. Now, the subclavicular

percussion-sound is not affected in the same way when there is pneumonia
of the lower lobe of the lung. One must therefore assume, if one adopts

Di Bristowe's view, that hepatisation of the lung, notwithstanding that it

gives rise to a more or less dull sound when percussion is made directly

over it, does not, like pleural e£Fusion, completely damp the vibration of the

corresponding part of the chest wall and prevent it from joining with the

rest of the side ia emitting a tone when a distant part is struck. One point

in which I cannot agree with Dr Bristowe is his rejection of the distinction

between " superficial " and " deep " percussion. He evidently thinks that

his doctrine is incompatible with the admission that a percussion-sound can
in any way be modified by the presence of solid matter within the chest,

except in so far as it is in direct contact with the inner surface of the chest

wall. But about the reality of this distinction there is, I think, no doubt
whatever.

I have already spoken of the chest as being sometimes hyper-resonant

;

but have abstained from using the term tympanitic, which has often

been employed as meaning the same thing. Originally a percussion-

sound was called tympanitic, when it was such as would be yielded by an
abdomen in which the intestines are distended with gas ; for tympanites

has, since before the days of Celsus, been a name for that condition. And,
as a matter of fact, the sound generated by percussion over an emphyse-
matous (or over-distended) lung, when the chest walls are rounded and
thin, often approaches, if it does not actually reach, a tympanitic quality.

But there are other cases in which a tympanitic is far from being iden-

tical with a merely hyper-resonant percussion-sound. We now reach a
point which has been a stumbling-block to all writers on percussion, and
about which I always myself felt the greatest difficulty, until I carefully

read Dr Gee's work. We have seen that, according to this writer, dulness

means an absence of the tone which would be yielded by percussion over

healthy lung, the sound which is generated being a mere confused noise.

Hitherto I have scarcely alluded to the pitch of this tone ; within certain

limits it varies in different individuals. But here comes the point which
seems to me to be essential to a right understanding of the matter. It is

obvious that the absence of the tone yielded by percussion over the healthy

chest is by no means incompatible with the presence of other tones having a
different origin. Thus, although dulness and hyper-resonance are at oppo-

site ends of the scale, it is quite possible for a sound to be at the same time
dull and tympanitic, if besides the toneless noise yielded by chest walls

when there is solid matter beneath, it contains a tone due to the vibration

of some part of these structures, or of air in a space within the chest. I do
not go with Dr Bristowe when he assumes that in a case of pneumothorax,

or when the lung is excavated into vomicae, the tones contained in the sound
elicited on percussion over the affected part are still due to the vibration of

the thoracic parietes alone. It seems to me that they may fairly be referred

to the vibrations of the air, and of the walls of the space in which it is

confined. Now, Dr Gee classifies percussion-sounds containing adventitious

tones as follows, according to their pitch. Those which are highest pitched

he terms Osteal, because they are yielded by the bard solid tissues, cartilage,

and bone, as has already been mentioned. Those which are somewhat
lower he terms Trachceal or Tubular, being more or less like the note yielded

by the trachea when the mouth is a little open. Lower still are tones

which he proposes to call Suhtympanitic ; they are such as are usually

yielded by percussion over healthy lungs in theii' natural state of disten-

sion. The lowest-pitched tones of all are the 'Tympanitic.

I have still to mention certain modifications of the percussion-sound
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which are noticed under special circumstances ; they are (1) the " metallio

ring" or "amphoric note," and (2) the "cracked-pot sound" or hmit de pot

fele. The metallic ring is described by Dr Gee as consisting in an " overtone

existing either apart and alone, or as a harmonic superadded to the funda;<

mental tone, which itself may either be clear or muffled." It is commonly^
heard when percussion is made over a stomach distended with air. It may;

also be elicited by giving a sharp fillip to the cheek when it is blown out to

a certain point. The cracked-pot sound is exactly likely the chinking, of

coins, or the sound produced by clasping the hands loosely together and
striking them upon the knee. I am disposed to believe that it alwayjS

depends upon the propulsion of air out of a space through a more or less

narrow opening. It was originally noticed by, and received the name of

hruit de pot fele from, Laennec.
Lastly, it must be stated that, besides the sound which is yielded by

percussion and which is audible to bystanders as well as to the person who
percusses, he is himself conscious of differences in the degree of resistauca

ofEered to his fingers, and that this is often of considerable assistant® in
enabling him to draw correct inferences from his observations.

As to the practical significance of the various modifications of sound
elicited by percussion of the thorax it is not necessary for me to say much
in this place, since whatever remarks I might make would necessarily have
to be repeated elsewhere, when I come to discuss the various diseases of the

lung and of the pleura. But I may point out, in general, that dulness on
percussion may mean either of two things : (1) consolidation of the pulmo-
nary tissue, which may itself be due to several different causes

; (2) com-
pression of it l»y fluid or by some adjacent organ enlarged. As a rule, the

diagnosis between these various conditions is mainly based upon other

considerations independent of percussion. But the dulness resulting from
the presence of liquid in the pleura has the peculiarity of being more
complete or absolute than that which arises in almost any other way ; and
the sense of resistance is also far greater, especially when the quantity of

liquid is large. A clear tympanitic sound, if it be too well marked to be
due to emphysema of the lung, can hardly depend upon anything except

the presence of air in the pleural cavity, though it is perhaps right to allude

to another very rare affection, namely diaphragmatic hernia, with escape of

the stomach through the diaphragm into the chest. The various combina-
tions of dulness with tympanitic, subtympanitic, tracheal, and osteal tones

are met with chiefly when there are cavities or vomicae in a part of the

lung which is separated from the surface by a thickened and adherent

pleura or by a layer of consolidated pulmonary tissue, or when air is

present in a pleural cavity of which the walls are indurated. The signi-

ficance of the metallic ring and of the cracked-pot sound will have to be
fully considered elsewhere.

This will be the most convenient place for me to mention an effect of

"immediate" percussion, which is not infrequently seen in emaciated

persons, namely the production of contractions in muscles which receive the

blow, especially in the pectoralis major. A rounded knot rises up at the

spot which is struck, and from this a smaller ridge spreads away, wave-like,

along the fibres towards each of their ends. This " idiomuscular contrac-

tion " has been supposed to be characteristic of phthisis. But the fact is

that it occurs in wasting diseases generally.

Auscultation.—^Dr Gee points out, and it is a very interesting fact, that

this, a still more important method of physical examination than percussion,

arose directly out of Corvisart's researches. Among those who followed the

practice of that professor at the Paris Oharite were two friends, Bayle and
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Laennec. In endeavouring to distinguish between active and passive enlarge-

ment of tlie heart when percussion showed its size to be increased, they were

in the habit of carefully observing the character of its impulse ; and they be-

came accustomed to apply the ear to the cardiac region for this purpose rather

than the. hand. One day Laennec was consulted by a young woman who
had the general symptoms of disease of the heart, but in whom, as she was

fat, he was unable to feel the impulse satisfactorily. For reasons of

delicacy he was hesitating to put his hand to her chest, when he remem-

bered the fact that by applying the ear to one end of a plank one can hear

the scratch of a pin at the other end. So he took a quire of paper, and

rolled it very tight. And then, placing one end on the precordial region,

and leaning his ear on the other end, he found, to his surprise and pleasure,

that he could actually hear the beating of the heart more plainly than

when the ear was in immediate contact with the thoracic wall. He soon

began to employ the new method of investigation, which he termed Vauscul-

tation mediate, in phthisis and in other pulmonary diseases, read a memoir

on the subject in 1818, and published a work in the following year. In

1826 he died at the age of forty-five, having worked out the subject, so far

as concerns lung affections, in such a way that there has been very little

for later observers to do. It is remarkable that of the very few references

to sounds heard by listening over the chest which have been traced in

medical writings of an earlier date, two are in the works of Hippocrates,

the father of medicine ; namely, the well-known allusions to the leather-

sound of pleural friction and to succussion-splash. The only other notice of

any sound produced in the lung is, according to Dr Gee, one relating to

pneumonic crepitation in van Swieten's ' Commentaries,' published in 1774.

The stethoscope.—In examining the backs of the lungs, we still sometimes

apply the ear directly to the surface of the chest, or rather so that only a

towel or the patient's nightdress separates one's ear from his skin. In this

way one can rapidly judge of the state of a large part of each lung ; and it

is often more convenient than using an instrument when the person is very

ill and has to be lifted up in bed by attendants. But in all other cases we
employ some form of stethoscope. That which was originally designed by
Laennec has long ago been discarded ; it was of a clumsy shape and need-

lessly elaborate in construction. What is now used is generally a light

hollow stem of wood or metal, having a flat ear-piece at one end and spread

out into a concavity at the other end, which is placed upon the spot to be

examined. In applying it one must be careful not to hurt the patient by
pressing too hard or by bearing unevenly upon one side of the rim of the

concavity. The ear must always be moved to the stethoscope and not the

stethoscope to the ear. Eecently it has become the fashion to employ

a stethoscope with a flexible stem and with two long metal and ivory ear-

pieces, one of which is introduced into the meatus of each ear, and is held

in position by an elastic band. To the use of this binaural stethoscope, as

it is called, everyone should accustom himself, because of the facility with

which the back and sides of the chest can be explored by it in persons who
are too ill to sit up. Students, I find, like the instrument on account of

the loudness with which sounds are transmitted through it. But I am
not yet satisfied that when they reach the ear they are as clear and distinct

as when an ordinary stethoscope is employed. And the slightest move-

ment of the flexible part of the binaural stethoscope produces noises which
are apt be perplexing. Whatever form of stethoscope may be employed,

one must take care that the patient's clothes do not rest against it nor

against the surface of the chest near the spot to which it is applied. And
another point to be kept in mind is that if the instrument is placed on a part

of a man's chest where hair is growing, a fine crackling sound is often
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produced whicli may be very like wLat will be presently described as crepita-

tion. Gruttmann observes that all difficulty from this source may be avoided

by wetting the surface.

So far as the respiratory organs are concerned, the practice of ausculta-

tion falls under two divisions, that of the breathing and that of the voice.

1. Auscultation of the breathing.—On listening over the lungs of a healthy

person, one hears each time he breathes a delicate rustling sound. Of
this no further description is needed, since the only way of really learning to

know it is to have heard it again and again and in many different indi-

viduals. It is commonly called the " vesicular murmur," having been so

named when the idea that it arose in the air-cells of the lung was accepted

without question. Such an association with a theory which is disputable,

though (I believe) correct, is of course an objection to the term, and I
have no doubt that Dr Walshe is right when he says that it has also often

led to an erroneous impression with regard to the character of the sound
itself. But there seems to be no possibility now of securing formal accept-

ance for the name " pulmonary respiration sound," which he proposes in its

place. The greater part of this sound accompanies the act of inspiration

;

expiration is either altogether noiseless or attended with a much shorter and
fainter murmur, which, however, is almost continuous with the inspiratory.

In some persons the vesicular murmur is much louder than in others. In
children it is particularly loud, so that when under morbid conditions an
equally intense murmur is heard in an adult this is sometimes dignified by
the title of " puerile breathing." But in very thin adults it is often scarcely

less loud, even when all parts of the lungs are healthy. On the other hand,

there are some people in whom the act of breathing is attended with
scarcely any sound, even|when one tries to make them breathe deeply, which
should have the effect of exaggerating the vesicular murmur. One must
therefore listen over different parts of a patient's chest before one draws
conclusions from the degree of loudness of the murmur at a single spot.

It is naturally louder where the thoracic walls are thin than where they are

covered with thick muscular masses, and over the edges of the lung it is

less loud than elsewhere ; in other words, its intensity in health is generally

proportionate to the degree of resonance on percussion at various parts of

the chest.

At the bases of the lungs, especially in persons who are confined to bed
by whatever cause, the vesicular murmur is sometimes found to be mixed
with a crackling sound, which may be mistaken for crepitation, but which
disappears when the breath is drawn deeply two or three times in"succession,

so that it must be due to slight collapse from disease. Of course it has no
clinical significance. On the other hand, there are certain spots at which
in most healthy individuals the breathing is attended with a sound that

differs from the vesicular murmur. They are (1) the spaces between the

scapulae over an area of variable extent, but somewhat lower in situation on
the left side than on the right

; (2) the regions below the sterno-clavicular

joints, especially on the right side and in females
; (3) over the spines of

the seventh cervical and a few adjacent vertebrae, extending sometimes a
little outwards towards the supra-scapular region, especially the right. The
sound heard over these parts is called " Bronchial breathing," because it is

transmitted from the main bronchi. It differs from the vesicular murmur
in having a blowing character, in the fact that the expiratory part of it is

as loud as (if not louder than) the inspiratory, and in .there being an
interval or pause between them. A similar but louder sound is heard on
auscultation over the trachea, and also over the larynx, where it is of a
more " whiffing " quality.
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To be able, in practice, to distinguish a vesicular murmur from bron-

chial breathing is the most essential step in auscultation. For the latter

sound, with certain modifications of it, may be heard, in disease, over any
part of the chest, and constitutes one of the chief signs of nearly every

important pulmonary affection. In bronchitis, indeed, bronchial breathing

does not occur, but it may accompany any disease in which the lung is

either compressed, or consolidated, or hollowed into cavities. In other

"w^ords, its range is generally conterminous with that of percussion-dulness,

though the two phenomena by no means necessarily accompany one
another in each individual case. The modifications of bronchial breathing
concern its quality. A blowing character belongs to them all ; each of them
consists of an inspiratory part and of an expiratory part, separated by an
interval. What distinguishes them is that the blowing sound is more or less

hollow. In its most extreme form it resembles the sound produced by
breathing into a large empty glass bottle ; it is then named amphoric. A
less marked degree of the same quality of sound is called cavernous, because
it is commonly heard over vomicae, which are sometimes spoken of as

caverns in the lung. When it is merely whiffing it is by most writers termed
iM^wZar, although others employ "tubular breathing" as a mere synonym
for " bronchial breathing." It must be understood that between these several

modifications of bronchial breathing all gradations exist, so that it is often

difficult to know whether to call a sound "tubidar" or "cavernous,"
" cavernous " or " amphoric." But there are nevertheless good grounds for

maintaining, as far as possible, the distinctions between them ; and a point
of some importance is that if tubular or amphoric breathing is heard, at

whatever part of the chest, there can be no doubt that disease is present,

even though the spot should be one in which " bronchial " breathing is

audible in health.

With regard to the physical causes of the vesicular murmur, of bron-
chial breathing, and of its various modifications from tubular up to

amphoric, there has been much speculation. Of late the tendency has been
to apply to them strictly the theory of the veine fluide. According to this

theory, a blowing sound is generated whenever a fluid (whether Uquid or
gas) passes from a narrow space into a wider one. Now, during inspira-

tion, this condition is fulfilled at two points in the respiratory tract:

(1) when the air enters the trachea from between the vocal cords
; (2) when

it emerges from the extremity of each bronchiole into the ampulla formed
by the air-sacs around. On the other hand, during expiration, the only
point at which a veine fluide can be formed is at the upper orifice of the
larynx ; but since the false vocal cords form a lip on each side, the resulting

^ound should be audible not only above the spot at which it is formed, but
also below. It is obvious that these facts accord perfectly with what
has been stated with regard to the respective characters of the vesicular

murmur and of the sound heard on auscultation over the larger air-passages.

The former belongs mainly to the act of inspiration ; the latter is divided
into more or less equal parts, of which one attends inspiration and the other

expiration. That the vesicular murmur is generated somewhere below the
larynx has indeed been demonstrated, in a series of experiments of which
I gave an account in the ' Med.-Chir. Review ' for July, 1873, by certain

French observers, especially Bergeon, Chauveau, and Boudet. They cut
through the trachea of a horse and drew the lower end of the tube outwards
through the wound in the skin so that no veine fluide could possibly arise

in it ; after this operation they found, on listening over the animal's chest,

that the vesicular murmur still remained audible and that its intensity

was little if at all diminished. On the other hand, by dividing the pneumo-
gastric nerves in another horse, they succeeded in abolishing the vesicular
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murmur. The explanation of this is supposed to be that the muscular walls
of the bronchioles were paralysed, so that they opened into the air-sacs by
wide funnel-shaped mouths—which would yield no veine fluide. In this

last experiment the laryngeal sounds heard over the trachea are of course
still persistent. The theory of the veine fluide, however, in the form in
which it is stated by the French experimenters, does not account for the fact

that in most persons expiration is attended with a murmur, although a
faint one. Moreover, in pulmonary emphysema, the expiratory murmur
becomes greatly prolonged and very noisy, while the inspiratory murmur
is much diminished. But it seems to me that these difficulties may be
met as follows. It is a very slight extension of the results obtained by
Bergeon, in experimenting with a tube provided with a lip or rim where it

was narrowed, to assume that a lip, at the orifice of a contracting cavity,

would generate a veine fluide in the cavity itself. Now, in emphysema it is

fair to suppose that the mouth of the bronchiole projects some distance
forwards into the space formed by the dilated air-sacs around it ; and even
under normal conditions it may do so sufficiently to produce the faint

expiratory murmur which is heard in healthy persons.

The French observers whose views I have been quoting suppose bronchial
breathing, whether in health or in disease, to consist of sounds generated iu
the larynx and transmitted downwards with more or less modification until

they reach the ear of the auscultator. Indeed, they seem to have proved
this experimentally. A horse was affected with pneumonia, and an intense

souffle tubaire was audible. Chauveau and Boudet cut through the trachea,

so as to allow air to enter the lungs without passing through the glottis,

and the souffle at once disappeared. It would be of great interest to observe
the same point in man, either in cases of cut throat or after tracheotomy

;

but the requisite conditions can scarcely ever be satisfactorily fulfilled, for
unless the orifice into the trachea is as wide as the calibre of the tube
itself a veine fluide may always be generated, at least during inspiration.

Stokes, however, long ago pointed out that when the larynx is diseased it is

often difficult or impossible to determine whether the lungs are or are not
healthy. And it certainly seems very probable that extensive ulceration,

destroying the attachments of the vocal cords, may prevent the formation
of a veine fluide in the air which passes the glottis, and so render impos*
sible the development of bronchial breathing in diseased lung below.

As to the question why laryngeal sounds should be transmitted to the
surface of the chest better when the lung is consolidated or compressed
than when it is healthy, there has been much discussion, and I am not sure
that it can even now be answered quite satisfactorily. It will be better,

however, to postpone the consideration of it until we come to the subject of
bronchophony. Of the " hollow " modifications of bronchial breathing, from
tubular to amphoiic, all that need be said in this place is that the more
marked the hollow quality the more one is justified in asserting that a
space filled with air, of larger size than even a main bronchus, has been
formed in the substance of the lung, unless, indeed, the pleural cavity itself

should contain air. But even in acute pneumonia, when there has not been
the slightest destruction of pulmonary tissue, it is surprising how hollow
the bronchial breathing sometimes is. And Dr Walshe speaks positively of
having heard sounds to which he would assign the name of cavernous, in
cases, whether of pneumonia or of pleurisy, in which there was no excava-
tion and in which the lung was simply consolidated or compressed over
large bronchial tubes.

Hitherto, in describing the signs derived from auscultation, I have
spoken only of sounds which are identical with, or are at least derived
from, those that can be heard on listening over the healthy lungs or air-
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passages. But there are other sounds which are altogether adventitious

and have no physiological representations. Thus in pleurisy a friction

sound is heard, which of course has its origin on the surface of the

lungs ; but as this is almost, if not quite, peculiar to that disease I may
with advantage leave it to he discussed hereafter. With regard to the

remaining sounds which are found within the lungs themselves there has

unfoiiiunately been much confusion of names. Some writers describe them
all indifferently as " Eales" or as " Ehonchi," the latter term having probably

been originally intended as a Latin equivalent for the French term which
had been introduced by Laennec, and which was rendered into English as
" rattle " by those who first promulgated his views in this country. Accord-

ing to this use of the words in question, each of them is applicable indif-

ferently to two kinds of sounds, which are very unlike one another, and
which may be distinguished by those of the one kind being contimiouSj

whereas those of the other kind are interrupted, and " crackling " or " bub-
bling " in character. Yery often the two kinds are spoken of as being
respectively " dry " and "moist;" but this is better avoided, for reasons

which will presently appear. Now, there is another meaning of the term
rhonchus which I believe was first given to it by the late Dr Latham, of St
Bartholomew's Hospital, and which afterwards was sanctioned by Sir Thomas
Watson. Li that sense it is limited not merely to continuous or " dry "

sounds, but to a single variety of dry sounds. For my own part, I always
like, as far as possible, to have simple substantives for names, and therefore

I propose to follow the writers whom I have just named in their use of the
term rhonchus, especially as there is another term, sibilus, which is exactly

applicable to the only other sound known to auscultators which is certainly

dry in its origin. Both these sounds belong mainly to bronchitis, and I
may therefore postpone my descriptions of them.

On the other hand, if the two continuous sounds are to have each a
name of its own, the tenn rale may fairly be confined to interrupted sounds,

of which, however, there are several varieties. They occur in almost every

disease to which the lungs or the air-passages are liable. They are gene-

rally attributed to the disturbance of fluid lying in a bronchial tube, or in

a vomica, or in the pleural cavity, by air bubbling through it ; and on that

accotmt they are known as moist sounds. But, as I shall have occasion to

point out when speaking of the " crepitation " of acute pneumonia, there

have long been observers who have maintained a different opinion with
regard to the origin of some at least of these sounds, ascribing them to the

sudden separation of surfaces that had been in contact, just as one can

makes a series of clicking sounds by pulling away the lower lip from the

gum several times in rapid succession. And in 1871, Traube, in the
* Berlin Med. Wochenschrift,' applied this view still more widely, referring

a great number of the rales found even in the larger tubes to the momentary
detachment of portions of viscid mucus from their sides, by the air-current

passing into or out of them. It is, indeed, difficult to conceive that in such

thick fluids as are ordinarily found in the air-passages bubbles can be made
and broken with sufficient frequency to account for the abundant rales that

are often heard. And, as Traube remarks, rales are often to be detected in

cases of pleurisy or of hydrothorax when there is not the least reason to

suppose that any fluid is present in the tubes, and when therefore they can

only be attributed to the separation of the sides of tubes that had been-

forced against one another in compressed parts of the lungs. He says that

he has several times determined the absence of fluid in such cases at an
autopsy. A further point to which he draws attention is that a fine rale

can be produced by pressing gently with the stethoscope upon the surface

of a healthy lung, even of a recently killed animal.
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Wintrich has shown that a like result may also be brought about by
inflating the collapsed lungs after death. (' Virchow's Hdbh.,' Bd. v, Abth. 1.)

The usual mode of classifying rales is by what may well at first sight

appear to be an arbitrary principle, namely, according to the impression
which they give as to the size of the bubbles which might be concerned in

producing them, or perhaps rather of the spaces in which they are found.
This distinction, however, of "fine "or "small rales" from "coarse" or
" large rales " is one which is in practice veiy easily drawn.

But there is another distinction between different kinds of rales which
is, I think, of far greater importance than that of their apparent size^

and which depends upon whether the tubes in which they are found are

surrounded by spongy or by consolidated lung tissue. In the latter case
they have a peculiar quality which in the former is wanting, and which
the ear easily recognises, although to describe it in words is very
difficult. Perhaps one might say that rales arising when the lung is solid

differ from other rales in being "bright" or "clear" or "ringing." But
the name which is commonly given to them is that of " consonating rales,""

originally proposed by Skoda. Nor do I know that there is any great
objection to the continued use of it, even if we reject the doctrine that their

peculiarities depend upon consonance in the sense to which the word is

strictly limited by writers on acoustics. We have already found ourselves

obliged to employ the term " resonance," as regards the results of percus-
sion, with an arbitrary technical meaning. And precisely in the same way wa
may perhaps adopt consonance in dealing with the phenomena of auscultation..

It will of course be understood that consonating rales are often associated

with bronchial breathing, both in its simple form and in its "hollow"
modifications. They are also associated with a sign which I shall describe

a little further on as bronchophony, and in speaking of which I shall have
to discuss somewhat fully the whole question of consonance.

Not only does the " consonating " quality divide rales into two well-

defined groups, but it also appears to me to be essential to the defini-

tion of certain names which are in clinical practice applied to particular

varieties of them. Thus for the largest rales of all, gurgling is often used
as a synonym, but only, I think, where they possess the "consonating"
quality in a more or less marked degree. The same thing may be said, if I
am not mistaken, of those smaller rales which are termed *' crepitant rales"

or sometimes " crepitations." Of these one particular kind almost (if not
quite) peculiar to an early stage of acute pneumonia is termed fine crepi-

tation. This sound will be described elsewhere, and its origin discussed.

To non-consonating rales, such as belong chiefly to bronchitis, it does-

not appear to be necessary to apply any special designations. But it is-

perhaps worth while to notice that the term "mucous rale," which is now
very generally abandoned, was confined to such rales as, besides being of

medium size, were devoid of the consonating quality.

The statements made in the previous paragraphs must inevitably appear
perplexing to the tyro ; and it would be easy to draw up a far simpler

classification of the adventitious sounds heard on auscultation of the lungs..

But to every simple classification that has as yet been proposed there are

two inseparable objections. One is that in endeavouring to convey to other

persons definite ideas as to the auscultatory phenomena observed in a case
of pulmonary disease, or in receiving from them the same kind of information^

we are at once baffled by uncertainty as to the sense in which we or they
employ different terms, unless we are familiar with the various meanings
that are assigned to them by practical men. The other objection is that in.

studying medical literature, as soon as we pass beyond the scope of a
single text-book, we fall into the gravest mistakes if we imagine that the-
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language used by different writers has always the same sense. And, as for

the future, all experience goes to show that if the most distinguished

physicians of the day were to meet week after week until they adopted a
uniform terminology, and agreed to impose it on others, nearly every one of

them would within a year forget in his own practice to make use of it.

2. Auscultation of the voice.—If, while one is listening over the lungs of

a healthy man one tells him to speak, one generally hears an indefinite hum-
ming or buzzing noise. In a woman the sounds come to the ear much more
sharply, but still so that one is unable to distrnguish the words that are

uttered. Only over the upper part of the interscapular region on each side

is there in some persons a space in which one can hear the voice clearly, and
in which the separate words^ are perceived almost as they are when one

places the stethoscope over the larynx and trachea, but of course with less

loudness. Now, in disease the voice may be carried to any part of the chest

thus distinctly, and may be heard far more loudly than is ever the case in

health. For this " increased vocal resonance," as it is often termed, Laennec
invented two names according to its degree of intensity. When the voice,

however distinct, gave the impression of still coming from a distance, he
;spoke of " Bronchophony ;" when it appeared as though it were formed
within the chest immediately below the spot at which the stethoscope was
applied he used the term "Pectoriloquy." Bronchophony, as a rule, is

associated with bronchial or tubular breathing and with crepitations.

Pectoriloquy accompanies cavernous or amphoric breath-sounds and gurg-

ling. In other words, bronchophony attends those diseases, or those

stages of diseases, in which the lung tissue is solidified or condensed
by pressure

;
pectoriloquy occurs chiefly when it is hoUowed out into a

cavity or when the pleural space contains air. Now, Laennec was originally

disposed to lay more stress upon auscultation of the voice than of the

breathing, and pectoriloquy having thus been the first-fruits of his great

discovery (for he did not introduce the term bronchophony until after the

first edition of his work), it is not surprising, as Dv Gee remarks, that he
always clung to this sign with peculiar affection. It accordingly became his

object to define it in such a way that it should become an unerring indica-

tion of a vomica. For this purpose he added to the characters of what he
termed perfect pectoriloquy that of being hmited to a very small part of the

chest. But subsequent experience has shown that, like all other " hollow "

sounds, the most typical pectoriloquy is capable in some very exceptional

instances of being generated when there is no cavity of abnormal size within

the thorax. Thus pectoriloquy no longer carries the exaggerated import-

ance which Laennec endeavoured to attach to it. And at least one modem
writer, Guttmann, omits it altogether, and includes all degrees of increased

vocal resonance under the term bronchophony.

On the other hand, an attempt has of late been made, while retaining

the use of the term pectoriloquy, to assign to it a new meaning. It has

long been known that under certain circumstances an increase in the vocal

resonance is discovered more readily when the patient whispers than when
he speaks aloud, and the term "whispering bronchophony" has been em-
ployed by Dr Gree and by others to indicate that the sign is elicited in this

way. But Dr Bristowe proposes that in future the transmission of the

whisper should be regarded as the special characteristic of pectoriloquy.

By bronchophony he would understand that tones generated in the larynx

—

Tjy pectoriloquy that the articulate sounds formed in the cavity of the

Tuouth—are conveyed downwards to the stethoscope with abnormal distinct-

ness. According to this way of using the terms, when the patient speaks

-aloud, and when the words he utters are clearly perceived by the auscul-
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tator, both bronchophony and pectoriloquy are heard at the same time.

But it seems to me that the adoption of Dr Bristowe's proposal is strongly

to be deprecated, notwithstanding that it has the advantage of introducing

a real distinction into the meanings of the two terms in question, whereas
hitherto the difference has been only one of degree. It would render use-

less, except to those who kept themselves well informed as to the change ia

the sense of the word pectoriloquy, all the literature of the subject during

the last sixty years. And after all there is no suggestion that transmission

downwards of the whisper enables any conclusion as to the state of the

lung to be drawn which cannot be drawn from ordinary bronchophony.
The practical importance of whispered bronchopbony lies solely in the fact

that its presence is sometimes easily recognised when there is difficulty in

detecting an increased resonance of the ordinary voice.

With regard to bronchophony and pectoriloquy discussions have arisen

as to why they should be heard when the lung is solid or when it is

compressed rather than when it retains its spongy structure. But the

answer to this question involves also the explanation of the occurrence

of bronchial breathing under similar circumstances, of the peculiarly bright

and clear quality of rales, and of the loud transmission of the cardiac sounds
to the most distant parts of the chest. Now, Laennec was content to assume
that spongy lung substance was a bad conductor of sound. Skoda, however,

as the result of direct experiments upon the dead tissues declared the conduc-

tivity of hepatised lung to be actually less than that of the healthy organ

;

but he could not reproduce the condition under which auscultation is prac-

tised during life,and it is certainlyvery difficult to believe that a homogeneous
material should not convey sound better than one which is full of spaces

containing air. Thus almost all recent writers reject Skoda' s conclusion.

But even if we admit that bronchial breathing and bronchophony are

due merely to increased conduction downwards of sounds produced above,

we have still to account for the hollow modifications of the breath-sound
and for pectoriloquy. Now, Skoda maintained that consonance was the

cause of all these phenomena. In acoustics, however, consonance has been
understood to mean a power of vibrating in unison with some particular

tone, or of producing sounds in harmonic relation to it. And it has always
appeared to me that in his work on the subject, Skoda does not really limit

his application of the term to what is known as consonance in a strict sense.

He makes allusions both to the effect of the sounding-board of a guitar or

violin, and to the augmentation of the sound produced by a tuning-fork

when it is placed upon a table. But each of them is an example of what
writers on acoustics have termed " resonance " rather than " consonance."

I observe, however, that in Tyndall's ' Lectures on Sound ' nothing is said

about consonance, everything being included under resonance. Probably,

therefore, there is little or no risk of error resulting from our continuing to

speak of " consonating " sounds in auscultation, and we need not intend to

imply that we adopt a definite acoustical theory as to their origin. It may
be sufficient if we suppose that either bronchial tubes surrounded by solidi-

fied lung tissue, or the walls of a cavity, are capable with the air which they

contain of reverberating sounds conveyed to them from above, so that they

are subsequently transmitted to the ear of the auscultator with great loud-

ness, or more or less altered in character besides.

It is necessary to make special mention of one modification of vocal

resonance, that which from the time of Laennec has been known as cBgophony,

on account of its resemblance to the bleating of a goat. Its characters, and
the conditions under which it occurs, will be discussed elsewhere when I am
describing pleurisy; but I must so far anticipate what will then be stated as to

remark that the presence of a moderate quantity of fluid effusion, forming a
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somewhat thin layer and separating the lung from the chest wall, is believed

to be almost essential to the production of this sign. Dr Stone has recently

given a very ingenious explanation of segophony. In a course of experi-

ments with a pitch-pipe placed between the lips of various patients and made
to utter a musical note by their drawing a deep inspiration, Dr Stone found
that when the spoken voice, or even the whisper, yielded marked segophony to

a stethoscope placed over the affected part of the chest, there was no trans-

mission of the sound of the pitch-pipe. So, also, if the patient could be
made to sing or to intone a good musical note, no segophony was to be
heard. And among spoken words a difference was found to exist as to the
degree in which they gs^e rise to this modification of vocal resonance
according to the vowel sounds contained in them. The French a yielded

hardly any segophony ; it was more marked with the e, still more so with
the I, and most o^ all with tj. Now, as is well known, Helmholtz showed
that the different vowel sounds are formed by the addition of certain har-

monic overtones in varying degrees of intensity to a fundamental tone
which may be the same for all of them. And according to Dr Stone the
cause of segophony is that the fundamental tone is intercepted in its passage
through a layer of pleural exudation, while the overtones are allowed to

pass and, being heard by themselves, give the peculiar character to the
sound. In some further experiments he succeeded in imitating oegophony.

This was effected by transmitting the voice through a wide india-rubber

tube, over which was placed a bladder containing water. When a stetho-

scope was applied to the upper surface of the bladder, an segophonic twang
became exceedingly distinct.

Dr Stone's theory of segophony seems to me to be fully established.

And it is of the more interest because it brings into complete accord with
the auscultatory phenomenon another physical sign, which (so far as I am
aware) had never been thought of in connection with it, but which has long
been known to be one of the chief indications of pleuritic effusion ; this is

called " loss of tactile vibration " or of " vocal fremitus." When the hand
is placed upon the bare chest of a healthy man, a tremulous sensation is

felt, especially if the voice is low pitched ; in a woman or a child it is often

not to be perceived. On the right side of the back it is almost always more
distinct than on the left side. Now, the presence of fluid in the pleura, even
in moderate quantity, invariably annuls this sensation, whereas it is not
interfered with by hepatisation of the lung, the other signs of which
resemble those of effusion so closely. The practical importance of loss of

tactile vibration seems to have been first pointed out in the 'Journal

hebdomadaire ' for 1829 by a French physician, Eeynaud, who also dis-

covered pleuritic friction sound. Its occurrence when the pleura contains

fluid affords further confirmation of Dr Stone's view with regard to

segophony ; for the fundamental tone, which according to him is intercepted,

is the one which would be felt under normal circumstances, whereas the

overtones consist of waves too rapid to be perceptible to the touch. I am
not sure, however, that loss of tactile vibration is in all cases to be detected

whenever the voice has an segophonic character. To make out the former
sign satisfactorily, one must lay the hand on a broad surface ; whereas the

latter is often limited to a very small area. Commonly, tactile vibration is

often absent when no segophony can be heard. This occurs whenever the

quantity of fluid is large, so that it cuts off the harmonic overtones, as well

well as the fundamental tone, of the voice.

Inspection.—Beside percussion and auscultation, physical examination
of the chest includes an inspection of its shape and also of its movements. A
rough estimate with regard to these points is indeed commonly made when one
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first glances at tte patient after he has stripped. But accurate observations

are almost always postponed until after one has listened to the breathing

over different parts of the lungs. It is not necessary for me in this place to

go into any details with regard to the varieties of shape that the chest may
present under different conditions. But I may remark that bulging or

flattening of one of the infraclavicular regions is more easily detected by
standing behind the patient while he is sitting, so as to look downwards
over his shoulders. A genei-al enlargement of one side is often easily

appreciable by the eye. But one must make quite sure that the patient is

sitting or standing perfectly upright, especially if the case is that of a child

or of a young woman, with a thin flexible spine. In infants Dr Gee
remarks that it is a good plan to grasp the chest with the two hands,
placing the thumbs tip to tip upon one of the vertebrae. In adults a
measuring tape is often used. But, as Dr Gree remarks, circumferential

measurements are apt to be fallacious, because considerable increase in the
sectional area of one side of the chest may leave the length of the periphery
unaltered, by "the passage of the elliptical form into the circular." It is

this which renders his " cyrtometer " so useful, an instrument by which the
outline of the chest in any horizontal plane can be accurately determined.

It is made of two long pieces of very narrow metal gas-tubing, of an
eighth of an inch in diameter, which are fastened together by a short

piece of caoutchouc tube, slipped over their ends. The central caoutchouc
piece is placed over the spinous process of a vertebra, and the hollow metal
rods are then carefully bent round the patient's body so as to meet over the
sternum. It is now easy to remove them without altering their shape ; and
by laying them upon a sheet of paper one can obtain an accurate tracing,

which shows exactly the configuration of the two sides of the chest, and
enables them to be compared. One must not forget that the half circum-
ference of the chest on the right side is in many healthy persons greater than
that on the left side, the difference being sometimes as much as an inch.

Various instruments, called stethometers, for the measurement of the
movements of the chest have been devised by physicians, the latest being
one by Dr Arthur Eansome, of which a description may be found in the
* Med.-Chir. Transactions ' for 1873. But although they have yielded

information as to the exact degree of impaii'ment of mobility of different

parts of the chest wall in various diseases, I am not aware that any one of

them has been employed in actual practice by other observers than their

inventors ; the reason being that they are troublesome to use, and that they
bring to light no facts that may not be ascertained without them.

Nor does it appear that in clinical practice any results worth speaking
of can be attained by the use of an instrument invented by Dr John
Hutchinson many years ago for the purpose of measuring the amount of air

that can be expelled from the chest by the fullest possible expiration. This
instrument, which he called the spirometer, may perhaps be of value in the
examination of recruits for the army, or of "lives" for insurance, by
suggesting doubts as to the advisability of accepting such candidates as,

for their height, fall very far short of the standard. But there are great
practical diflB.culties in obtaining correct results ; very few persons succeed
in "blowing" their full amount of air into the instrument until they have
had some practice.
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The disease whicli is termed broncliitis is so common, and it is now so

familiar, tliat probably almost everyone is at first surprised to learn

tbat medical literature contains no allusion to it before the publication of

works by Peter Frank in Germany and by Badham in England, in the years

1812 and 1814. Up to that time it had been known as "catarrh," except that

some of the more severe forms of it were often designated by the cumbrous
name of " peripneumonia notha," invented by Sydenham. It is generally

understood to include inflammations of aU parts of the air-passages below

the larynx. When the windpipe is very obviously affected, tracheitis is

sometimes said to be present in addition ; but, as might be expected, the

artificial boundary lines recognised by the anatomist find no application in

clinical practice ; and in a very large number of cases the morbid action

reaches to a greater or less extent above the bifurcation of the trachea,

without its being considered necessary to speak of the disease as anything

more than bronchitis. On the other hand, it is usual to exclude altogether

such forms of inflammation of the trachea and bronchi as are attended with

plastic exudation, or lead to deep ulceration and cicatrisation. These are

described in separate chapters of this work (see pp. 831 and 836).

There are few other affections of which there are so many varieties as

of bronchitis ; and these differ, both in symptoms and in course, to the most
extreme degree. It therefore seems to be hopeless to attempt to describe

them in common. I shall first enumerate such of the symptoms and physical

signs as belong alike to them all, and afterwards I shall give separate

accounts of certain of the more important of them.

Foremost among the symptoms, then, is cough. This is never absent,,

and it is often exceedingly severe, and of a very loud, barking, or ringing-

character. It may consist of isolated explosions, succeeding one another

more or less regularly, and sometimes with extreme frequency. Or it may
occur in paroxysms, which sometimes end in retching or actual vomiting.

It may be worse when the patient lies down, or it may come on especially

when he first gets up in the morning, being excited by an accumulation of

mucus or pus in the air-passages during the night. Sometimes the irritation

which sets it up is definitely referred to some one spot along the course of

the trachea, which is felt to be raw or tender ; sometimes there is a vague

tickling sensation, which cannot be localised. The characters of the sputum,

if the cough leads to expectoration, differ so widely in different forms of

bronchitis that it is useless now to allude to them.

Another symptom which belongs to all but mild cases of bronchitis is
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dyspnoea. It depends, in the main, upon the mechanical obstruction to the

entrance of air into the lungs, which we shall presently see to be a natural

result of the pathological changes that occur in the mucous membrane of the

finer tubes. Thus it is especially associated with inflammation of the lower

air-passages, as contrasted with that of the trachea and main bronchi, the

calibre of which is perhaps never sufficiently diminished, at least in the kind

of inflammation with which we are now concerned, to interfere with the

access of air to the pulmonary tissue. A curious circumstance, to which
Eiegel seems to have first drawn attention, is that in all affections of the

bronchioles the dyspnoea is expiratory rather than inspiratory. Sometimes
the act of inspiration is quite short and easy, while that of expiration is very

prolonged and difficult ; sometimes they are both alike embarrassed ; it is,

I believe, never the case that the inspiration is alone obstructed, as often

occurs in affections of the larynx of the trachea. The explanation of this

special tendency for the expiration to be interfered with, when the smaller

air-tubes are inflamed, is by no means obvious. Another peculiarity of the

breathing, which may often be noticed in children, is that each expiration is

instantly followed by an inspiration, the pause in the act of breathing taking

place at the end of each inspiration and not at the end of the expiration, as

it does normally. In severe cases there is often complete orthopnoea, the

patient having to be propped up with pillows all night. The reason why
it increases his distress to lie down seems to be partly that the weight of the

abdominal viscera is thrown upon the diaphragm and renders its descent

less easy, partly that th# pectorals and other accessory muscles of respi-

ration cannot be so easily brought into play as when he is upright.

When dyspnoea is at all considerable there is almost always more or

less lividity or cyanosis. This shows itself upon the face and hands. In
extreme cases the face becomes very turgid, flushed, and bloated. The veins

of the neck are dilated and throb. The superficial veins of the body gene-

rally are fuller than natural.

Pain is by no means constantly present in bronchitis. Many patients,

however, complain of a sore feeling behind the sternum, or in the upper
part of the chest on either side. Or, again, the harassing cough may give

rise to a more or less severe myalgia in some part or other of the thoracic

walls. Not infrequently such a pain, muscular in its origin, is felt at the

epigastrium. But another cause of pain in this position is fulness of the

liver, resulting from obstruction to the venous circulation.

The physical signs of bronchitis are less numerous than those of almost

any other disease of the respiratory organs. They are mainly auscultatory,

the percussion-sound being quite unaltered unless the case is complicated

with pleural efEusion or with some affection of the pulmonary tissue, such as

emphysema, or collapse, or broncho-pneumonia.
With the stethoscope it is found that the vesicular murmur is more or'less

altered in character, or that it is replaced by, or has added to it, certain

adventitious sounds. Sometimes the change in the vesicular murmur is

that it is faint and indistinct ; it may even be temporarily absent over a
part of the lung in consequence of the corresponding bronchial tube being
plugged by mucus. In this case one can bring it back by making the patient

cough vigorously two or three times. Or the vesicular murmur may be
rough and harsh in quality, and the expiration may be accompanied by a
very similar sound. There is then sometimes considerable difficulty in

drawing a distinction from bronchial breathing, which, however, has gene-

rally a more blowing character besides being strictly limited to certain parts

of the chest, whereas in bronchitis the sound is heard over both lungs alike

and very widely. It is a point which cannot be too strongly impressed on
those who are learning the use of the stethoscope that neither bronchial
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breathing nor any of its modifications occurs in broncliitis except when
some complication is present. Nor, again, is the transmission of the voice

in any way altered.

The adventitious sounds which occur in bronchitis are those that have
been already enumerated at p. 856, under the names of " rhonchus," " sibilus,"

and " rales." Bkonchus (or " sonorous rhonchus ") is a loud snoring or

cooing noise, often audible by the patient himself and by those about him,

and due to vibrations that can be felt by the hand placed upon the surface

of his chest. It is formed in the larger tubes, and in bronchitis its cause is

the presence of a mass of viscid mucus partly obstructing the entrance of

air, and producing a vdne fluide. The proof of this is that it can very

generally be made to disappear, at least for a time, by the patient's

coughing once or twice, and, indeed, it comes and goes of its own accord,

being heard first in one part of the chest and then in another, as mucus
happens to accumulate in different branches of the bronchial tree.

Sihilus (or *' sibilant rhonchus," as some prefer to term it) is a high-

pitched wlustHng sound. It is formed in the bronchioles, and is there-

fore of much graver import than rhonchus, inflammation of the smaller

air-passages being far more dangerous than of the larger. It seems to be
due to the narrowing of the calibre of the affected tubes which results from
swelling of their linirig membrane. Consequently, it cannot be got rid of

by coughing, and it usually remains in the same spot for hours or days
together.

The rales which accompany bronchitis may be of every variety of size.

They are not of " consonating " quality, inasmuch as the lung tissue round
the tubes in which they are formed still remains more or less spongy. As
a rule this distinction is very obvious. But I do remember one case in

which the autopsy showed that no disease beyond bronchitis was present, but
in which I had thought that there must be either phthisis or pneumonia from
the character of the rales. In general, if rales are not universally distributed

through the liings, they are most marked over the lower lobes and behind
rather than in front. Signs that might suggest the presence of bronchitis

in the upper lobes only—especially if limited to the upper lobe on one side

—should always arouse a strong suspicion of phthisis. A point which is

worthy of mention is that it is sometimes impossible to detect any rales in

cases in which the profuse expectoration would certainly have led one to

expect to find them.
Diagnosis.—The symptoms and physical signs above enumerated are not

sufficient in themselves to justify a diagnosis of bronchitis. It is necessary

to add to them certain negative points by which the presence of other affec-

tions of the air-passages or of the lungs is excluded. And in all cases of

which the clinical history is such as to render it possible that the pulmonary
parenchyma may contain scattered tubercles, whether of acute or of chronic

development, great caution should be exercised in forming an opinion.

Sometimes, but very rarely, the occurrence of secondary nodules of a malig-

nant new growth in the lungs offers another source of error. As a rule,

however, the difficulty is not so much in saying that bronchitis is present as

in determining whether it is the principal affection from which the patient

is suffering or only a complication. It is, in fact, exceedingly apt to arise

in the course of a great variety of diseases, among which may be mentioned

the exanthemata, enteric fever, rickets, obstructive lesions of the heart,

and Bright' s disease of the kidneys.

Morbid anatomy.—In all mucous membranes, and in the skin, the morbid
appearances produced by inflammation are far less conspicuous after death

than during bfe ; and a reason why such should be pre-eminently the case

with the bronchial mucous membrane is afforded by the abundance of elastic

I

I
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fibres in its structure. Indeed, it is sometimes by no means easy to determine

tbe presence of bronchitis at an autopsy, even when it has been the principal

disease from which the patient suffered. A very good method of detecting

puriform secretion in the finer tubes is to slice off the extreme edge of the

lung, and then to press the tissue upwards towards the cut surface, where a
yellow bead appears at each little orifice. But in many cases there is

extreme redness and swelling of the mucous membrane, which may have a
velvety apppearance, so that it resembles the petal of a damask rose. And
every part of the air-passages, up to the trachea, may be almost full of a
yellow or brown opaque fluid.

The histological changes in bronchitis have recently been studied by
Socoleff (' Virchow's Archiv,' vol. Ixix), and by Dr Hamilton ('Practitioner,'

1879). The former set up inflammation in dogs and in rabbits by the

insufflation of bichromate of potass or of a weak solution of chromic acid

;

the latter based his investigations upon cases that presented themselves in

the post-mortem room of the Edinburgh Royal Infirmary. Both observers

are agreed that a very early change is the detachment of the ciliated epithe-

lium, which seems to be thrown off in flakes, and which remains absent
during the whole course of the disease, being regenerated when recovery

takes place. In a young man who died of opium-poisoning, in from ten to

sixteen hours, the ciliated cells were already to a great extent shed, although
Dr Hamilton speaks of the morbid process in that case as having been
rather acute congestion than actual inflammation. He says that the cells

themselves undergo fatty degeneration, which probably destroys many of

them. Probably some are expectorated ; others are inhaled into the finer

air-tubes, where they may be seen lying in large detached masses among the

other catarrhal products. There is an obvious analogy between this

exfoliation of the formed layer of the bronchial epithelium and the separa-

tion of the cuticle in the roofs of blisters or vesicles when inflammation
affects the skin. During the further progress of the attack, the basement
membrane is covered only by a layer of flat cells, from which there project

here and there pyriform or oval cells, of transitional character, which
are covered by a more or less abundant mass of leucocytes, embedded in

a mucoid fluid. A point on which Dr Hamilton lays great stress is that

the basement membrane itself becomes greatly thickened and swollen,

apparently as the result of oedema. Both he and Socoleff are convinced that

the leucocytes which appear in such large numbers upon the free surface of

the mucous membrane are not derived by emigration from the blood-vessels,

but are formed by germination from the flat cells that lie immediately in

contact with the basement membrane. Socoleff' s chief reason for main-
taining this opinion was that in animals killed twenty-four hours after the

commencement of the morbid process he found leucocytes on the free

surface of the mucous membrane, although its substance was at that time

entirely free from them. Dr Hamilton insists especially on the difficulty

which blood leucocytes would have in traversing the thickened basement
membrane, and on the fact that in his preparations he could discover no
indication that this was taking place. But it is perhaps worthy of notice

that Socoleff himself figures ciliated epithelial cells having in their interior

red blood-discs, which must have made their way through. And I must
confess that I should hesitate to accept any observations upon deep-seated

tissues as overthrowing the results of investigations made upon the cornea

and other superficial structures, for the special purpose of determining the

nature of the inflammatory process, as detailed in pp. 50, et seq.

In all but very early and very slight cases of bronchitis the mucous or

submucous tissues are, in their whole substance, more or less thickly filled

with leucocytes, which are collected in lines along the lymph spaces between

VOL, I. 55
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the fibrous bundles and around the vessels. Dr Hamilton is satisfied that

these also are in great part derived by germination from the flat endothe-

lial cells of the lymph spaces or from connective-tissue corpuscles. Another
very important change occurs in the mucous glands. They become swollen,

so as to be sometimes as large as hemp-seeds, according to Eiegel. Their

epithelium undergoes very active proliferation, and the newly-foi*med cells

become distended with a mucin-holding fluid, and appear to be the source

of the mucus that often forms so large a part of the expectoration. This
mucus, however, becomes mixed with serous exudation from the walls of the

bronchial tubes themselves, and with leucocytes and cells of "transitional"

form, as has already been stated.

When bronchitis has existed for a great length of time before death the

changes found post mortem are somewhat different. The mucous mem-
brane is often pale and grey, with but few vessels visible. In many cases it

presents a number of delicate longitudinal ridges, which Eindfleisch has

shown to consist of an overgrowth of connective tissue, containing very

numerous cells, and bundles of elastic fibres running in various directions.

According to Dr Hamilton the muscular coat is sometimes found to be hyper-
trophied, sometimes atrophied. The cartilages shrink and disappear, the

change in them being exactly the same which occurs in cartilage tissue

under so many other conditions, namely the absorption of the matrix from
the periphery inwards, with the formation of " medullary spaces " filled with

leucocytes. In many cases the mucous glands also are destroyed. At an
earlier period their orifices are widely dilated, giving the mucous membrane
a finely-pitted appearance when looked at with a good hght. And some-
times they become inflamed, forming minute funnel-shaped ulcers. '

Of the various forms of bronchitis some run an acute, others a chronic

course.

Acute Beonchitis.—This often affects mainly the larger aii'-passages, so

that it may fairly be called a " tracheo-bronchitis ;" and in such cases the

inflammation is sometimes derived by extension from the nose and throat.

The cough may then be exceedingly distressing, being especially violent when
the patient attempts to lie down. He may complain greatly of a sore

sensation along the sternum ; and pressure upon the trachea may be
painful and may at once excite cough. This form of the disease, however,,

is not dangerous.

Very different is the course of acute bronchitis when it attacks the bron-

chioles throughout the lungs, for this may be one of the most rapidly fatal

of all diseases. It is sometimes distinguished as " Capillary Bronchitis,"

and another name for it used to be " Suffocative Catarrh." It usually sets

in with a sensation of chilliness, or even with a rigor ; according to Nie-

Dieyer its onset differs from that of pneumonia in the circumstance that

repeated rigors often occur, whereas in the latter disease there is seldom

more than one. The degree of pyrexia varies widely ; the temperature may
range up to 104°, especially in children ; more often it is at a lower level

;

it does not run any typical course. The head and the upper part of the

body often become covered with sweat. The hands and the surface

generally feel hot, the face is more or less deeply flushed. The pulse is

very rapid, sometimes so rapid that it cannot be counted. It is often tense

and full, this being doubtless the result of the obstniction offered by the

systemic capillaries to the passage of blood containing an undue quantity of

carbonic acid.

But the most prominent symptom of this form of bronchitis is the

dyspnoea. The patient sits up, with chest heaving and with nostrils quiver-

ing, unable to utter more than two or three words at a time, using his
*'
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shoulders and arms in violent efforts to breathe. On carefully inspecting

the thoracic movements one finds that obviously there is a great obstacle to

the entrance of air into the lungs. The epigastric and the hypochondriac
regions of the abdomen recede at every inspiration ; in children all the

lower ribs and the lower part of the sternum may be forcibly sucked in.

The supraclavicular and the suprasternal spaces also recede, but, on the

other hand, as Seitz has pointed out, the upper ribs often remain almost
motionless in a position which is that of a forced inspiration, giving to the

corresponding part of the chest a vaulted shape.

The cough of capillary bronchitis is often exceedingly harassing. At
first it is usually " dry," there being nothing in the air-passages to be
expectorated. Afterwards it is accompanied with a more or less abundant
sputum. The bronchial mucous membrane, indeed, when it is inflamed,

goes through stages very similar to those that may be observed in the nose
under like circumstances. It begins by being swollen and dry, then it

pours out a transparent mucoid fluid ; after a time this becomes muco-
purulent, and finally almost pure pus. The dry stage sometimes lasts

several days, or even throughout the whole of the duration of the disease.

Thus Dr Latham, in his ' Lectures on Subjects connected with Clinical

Medicine,' speaks of the case of a boy, seven or eight years old, who for six

days remained in a condition of extreme suffering, with a shrill sibilus

audible all over his chest, and then gradually recovered without expecto-

rating anything. A point, however, which must not be forgotten is that
infants and growing children commonly swallow whatever they cough out
of the air-passages into the mouth. In older patients, when sputum first

appears, it may be very scanty and dislodged with great difficulty, the
patient perhaps coughing a number of times in rapid succession, and until

he is purple in the face, before he can get relief by bringing up a little

translucent pellet of mucus. But in other cases the spitting-jar becomes
filled in a few hours with a considerable quantity of a greyish-white glairy

liquid, which has numerous air-bubbles entangled in it, and is so viscid

that, if there is not too much of it, the vessel may be turned bottom
upwards without any escaping, with so great tenacity does it cling to the

bottom and to the sides. Under the microscope this kind of sputum is found
to contain remarkably few formed elements. I have already remarked that

in bronchitis the tubes cease for the time to be lined with a columnar
epithelium. It is therefore probable that when a few cells of that type are

seen, in the matters expectorated (except at the very commencement of the

disease) they have been derived from healthy and not from inflamed parts

of the air-passages, just as flat epithelial cells are often seen which come
from the throat or the mouth. Cells of transitional form, however, and
mucous corpuscles are present in small numbers, and as the case advances
pus-cells abound more and more until the sputum becomes quite opaque
and of a greenish-yellow colour. It may now come up freely, and with
scarcely any effort. Under these circumstances the cough is said to be
"loose."

In many cases, after acute bronchitis has lasted for some time, the
quantity of expectoration begins gradually to diminish from day to day;
the other symptoms become less and less severe, and presently the patient

recovers entirely from his attack. But in other cases the inflammatory
exudation accumulates in such large amount as to threaten death bj
sufl:ocation. Rales then become audible all ov€r the chest, and are so loud
that no trace of vesicular murmur can be anywhere detected. Indeed, they
are often heard at a distance from the patient, and by those about him as
well as by the physician. Still more important as a warning of danger is

the supervention of cyanosis ; the flushed cheeks, the lips, the hands assume
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at first a faint lilac, but -altimately a leaden colour. Another very grave

symptom is the failure of effort on the part of the respiratory muscles ; the

foeathiiig gradually becomes more and more shallow, until at last it may he
represented only by a slight flickering movement of a few of the ribs, or by

a faint jerking contraction of the diaphragm. With this, too, the patient

ceases to be conscious of the necessity for activity on the part of the

l)reathing apparatus. Instead of remaining upi'ight he sinks down in bed,

with his head in any position in which it may happen to be placed. His
mind may wander for a time and then he becomes unconscious. Sometimes
death is preceded by one or more convulsive seizures.

As a rule, if acute bronchitis is to end fatally it does so in the course of

the first fortnight. There are even some cases in which the patient suc-

eranbs within twenty-four or forty-eight hours, but it not infrequently

liappens that when the disease has apparently been subsiding quite favour-

ably, a relapse occurs which dashes all hopes to the ground. It need not

'hs said that the patient' s muscular strength is one of the most important

points that one has to take into account in attempting to form an estimate

as to the probable issue of a case of acute bronchitis. In very old persons

ihe prognosis is always doubtful ; it is so likewise in those who are very

fat, or who are already weakened by previous illness, or who have progres-

sive muscular atrophy affecting the shoulder or trunk muscles, or any con-

siderable deformity of the spine or of the chest. In infants, on the other

liand, the chance of recoveiy is better in proportion as the age is older ; the

gravity of the disease is greatly increased by the presence of rickets. A
good deal of caution, however, is required in giving an unfavourable pro-

gnosis as regards children. It is surprising how rapid may be both the

pulse and the breathing, for two or three days together, in cases that ulti-

mately end in recovery.

In many instances of acute bronchitis the digestive organs are disturbed

m a manner that is not readily accounted for, the degree of pyrexia affording

ao adequate explanation of it. The tongue is often coated with a whitish-

yellow fur, of surprising thickness. There may be nausea and vomiting.

The bowels may be obstinately constipated. In children it is sometimes
difficult to say whether the chest symptoms or those belonging to the

abdomen constitute the more essential part of the case.

But the most important complications of acute bronchitis when it

attacks the finer tubes are those that concern the substance of the lungs

themselves. One of them is known as collapse of the pulmonary tissue

;

another is an inflammatory affection, for which the best name appears to be
troncJio-pneumonia.

Pulmonary CoiiLAPSE is identical with a state of lung which is seen in

kifants as the result of imperfect respiration, and which is nothing else

than a persistence of the foetal condition of the tissue. That, however, is

properly termed Atelectasis (dreX^s = imperfect, eKTaais := expansion) or

Apneumatosis. It may affect the whole of both lungs if the child has

aever breathed at all, or parts of the lungs (especially the anterior edges) if

it has breathed incompletely, from having been prematurely born, or being

weakly, or having its air-passages obstructed by mucus.
A Grerman writer, Jorg, is generally credited with having been the

first to point out in the year 1832 the real nature of the atelectasis which
had before been supposed to be a congenital pneumonia. And it is

«ommonly said that collapse also was up to that time confounded with red

hepatization. But Bright in 1828, speaking of the morbid appearance
found in the lungs of two children who had died of whooping-cough,
showed that he clearly recognised the difference, and Dr Aldersoa also is
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said to have drawn attention to it. The distinctions between these two

affections are unmistakable. A collapsed part of the lung is, indeed,

reddened, and the colour of its cut surface is reddish brown, or, when
covered with pleura, reddish purple or violet. A section of it, however,

looks perfectly dry, smooth, and homogeneous ; it has not the dull lustreless

appearance of hepatisation. Moreover, its surface lies below the level of the

adjacent air-containing parts of the lung : if it reaches the free edge of

the organ it forms a notch there. Lastly, inflation from the bronchus

will usually restore to it its normal appearance. Sometimes, indeed, col-

lapsed pulmonary tissue is at the same time cedematous, and then its

characters are less marked, its cut surface being moist and emitting seruna

when gently squeezed.

Another airless state of lung which has received a separate name is tli©

*' carnification " caused by compression by pleural effusion ; what charac-

terises it is that the tissue is bloodless, as well as airless, and the colour

is slaty or movise-coloured instead of being reddish brown.

The way in which collapse arises was well illustrated in a case in whick
I made an autopsy in 1874. A child, aged two years and two months, died

four days after the performance of tracheotomy for a chronic laryngeal

affection. Upon the under surface of the left lung there was a narrow red

line of collapsed lung tissue. This had running through it a tube which
(like all the other tubes in the same part of the organ) happened to have

become dilated as the result of the chronic obstruction to the child's breath-

ing. That tube was plugged at its upper part by a piece of sponge, aboUt

a quarter of an inch long, which had evidently fallen into the trachea at

the time of the operation. The limitation of the collapse to the part of the

lung served by the obstructed tube was perfect. As a rule, collapse is

secondary to closure of the corresponding tube by viscid mucus or muco-
pus. How this brings about the affection has only lately been well under-

stood. Grairdner in 1850 suggested that the plug acted like a ball-valve^

allowing air to escape during expiration, but preventing its entrance during

inspiration. But I have always thought the explana,tion unsatisfactory and
incapable of accounting for the complete disappearance of the air, inasmuch

as the elastic force of the pulmonary tissue and that of the confined air

must soon become inadequate to raise the valve. And Liclitheim, of Berne,

in an important research recorded in the 'Arch. f. exp. Path.' for 1879;,

has recently shown that in rabbits collapse very quickly (within twenty-four

hours) follows the plugging of a bronchus by a piece of laminaria, which
becomes swollen, so as to prevent all passage of air in either direction. It

is therefore evident that the affection must depend mainly, if not entirely,

upon absorption of the air by the blood which circulates in the walls of the

alveoli ; and Lichtheim gives reasons for believing that the several gaseous

constituents of the atmosphere are taken up with different degrees of

rapidity, the carbonic acid and the oxygen first, and afterwards the nitrogen,

A further result of his investigations is the proof that the elasticity of the

pulmonary tissue is not exhausted until it has become completely devoid of

air. For without the aid of lung-elasticity, absorption by the blood must
cease before collapse would become complete.

The state in which a lung is found when there has been slight narrowing of

the space in which it lies (whether from pleural effusion or enlargement of the

heart or pushing up of the diaphragm) is inexplicable unless it be admitted^

as a general principle : that whenever even a small part of the organ fails to be
acted on by the forces which are concerned in inspiration, its elasticity brings

about a total collapse of its substance, notwithstanding that the tubes which
serve it may be patent. This, I must admit, is a hard doctrine to accept ; but I
believe that there is no doubt about its truth. Now, in bronchitis, at least m
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children, it often happens that large portions of the lower lobes of the lungs
are unacted upon hy inspiratory forces, for (as we have seen) the lower ribs

and even the sternum are commonly drawn inwards, instead of rising, during
the act of breathiag. And the same thing occurs in croup and in other

diseases attended with laryngeal obstruction. I am therefore disposed to

think that collapse of the lower and anterior edges of the lungs, which is so

often seen under such circumstances, is generally, if not always, due directly

to the cessation of inspiratory traction upon those parts of the organs.

And Bartels, as far back as 1860, showed by dissection that it is in fact

often impossible to demonstrate any plugging of the tubes passing to col-

lapsed areas of pulmonary tissue. So, again, in enteric fever, we may refer

the collapse of the bases of the lungs, which is so commonly seen in the

bodies of those who have died of that disease, to the shallowness and
imperfection of the respiratory movements. Even when collapse depends
upon obstruction of tubes, an important factor in its production is a defi-

ciency of power in the muscles of the thorax. For, with strong muscles,

there is not only the chance that a fit of coughing may expel a plug of

mucus, but also that a vigorous inspiratory effort may succeed in draw-
ing air into the tissue in spite of it. Accordingly, I believe that in adults

collapse scarcely ever occurs as the effect of primary bronchitis. Even in

children its development is greatly favoured by a rachitic state of the ribs,

and perhaps also by the muscular weakness resulting from measles or any
other acute disease. And the younger the child, the more hkely is it to

show collapse of the lungs under a bronchial attack.

The view that inspiratory retraction of the lower part of the chest is

generally the cause of collapse of the lungs, when the two things are

associated together, is not incompatible with the opinion that an extensive

collapse due to obstruction of the corresponding bronchial tubes, may
sometimes in its turn lead to a falling in of the thoracic walls. Dr Gree,

for example, describes a unilateral shrinking of the chest as resulting in

some cases from collapse of the whole of a lung in consequence of plugging
of its main bronchus. G-enerally speaking, however, the space in the

pleural cavity vacated by a collapsed portion of pulmonary tissue is

filled up by an over-distension of other portions of the organ. And, if an
entire lung should become emptied of air, the opposite lung undergoes

enlargement and displaces the mediastinum. This condition is sometimes

confounded with emphysema, as I shall have to point out further on.

Some writers believe that pneumonia is very apt to arise in collapsed

portions of lung tissue, in which case the anatomical distinctions between
collapse and hepatisation must necessarily fail. Lichtheim, indeed, found
in his experiments that an acute oedema of the affected lung sometimes

occurred, so that, although airless, it was bulky, soft, and moist. The
retention of secretion in obstructed tubes is suggested hj Jiirgensen as a

probable cause of inflammatory irritation. And Lichtheim, in some
instances in which an animal survived for a considerable time after obstruc-

tion of the bronchus, describes the lung as looking almost like a sacculated

kidney full of dilated channels distended with pus. But, as a rule, I think

that pulmonary tissue collapsed as the result of disease in the human
subject remains uninflamed. If there are patches of broncho-pneumonia
in the same organ, their presence is merely a coincidence.

So far as I know, collapse, whether arising from bronchitis or from
laryngeal obstruction, is always a temporary condition, the affected parts

of the lung again receiving air, if recovery takes place from the primary
disease. I have never seen in the post-mortem room any appearances that

appeared to be traceable to the occurrence of collapse at a former period.

With the exception of the collapse which occurs at the extreme bases of
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the lungs as the result of inspiratory retraction of the chest walls, this

condition, when secondary to bronchitis, seldom affects more than small

portions of each organ, lobules or groups of lobules scattered here and
there, some on the surface, others in the interior. Hence it does not often

give rise to very definite physical signs ; though, if many patches should exist

in close proximity to one another, it is possible that there may be more or

less dulness on percussion, a deficiency of vesicular murmur, and even
perhaps bronchial breathing. As regards symptoms, all that can be said is

that collapse aggravates the dyspncea already produced by the bronchial

affection.

Broncho-Pneumonia (catarrhal pneumonia, lobular pneumonia).—In
children acute bronchitis affecting the finer bronchial tubes is often accom-
panied by inflammation of the pulmonary alveoli. And even in adults the
same thing is sometimes observed, although very rarely. Among children

it is especially at an early age that broncho-pneumonia is apt to occur.

Ziemssen, out of ninety-eight cases, found that sixty-seven, and Steffen, out
of seventy-two cases, found that fifty-two—were in patients under three

years old. In very many instances the affection is secondary to some
infective disease. Measles and whooping-cough furnish by far the largest

number of cases of broncho-pneumonia. But it is also sometimes seen after

diphtheria, rotheln, smallpox, scarlet fever. And Dr Wilks, in the * Gruy's

Hosp. Eeports ' for 1860, pointed out that it is a common cause of death
in children (even up to puberty) suffering from severe burns. Jurgensen
insists, as other writers had before, on the greatly increased liability to

broncho-pneumonia, as a complication of bronchitis (whether after measles
or independently of any infective disease) in those who are obliged to

breathe impure air, among the poor, in their close narrow rooms. He
is even disposed to attribute the greater frequency of the affection in winter

to defect of ventilation rather than directly to inclemency of season. Nor is

it unlikely that the existence of rickets may render a child more apt to become
affected with broncho-pneumonia if it is attacked with bronchitis.

As to the special [.causes of the exceptional cases in which a broncho-
pneumonia like that of infants occurs in adults, I am not aware that it

is at present possible to say anything definite. I have notes of a few
cases. One was in a woman, aged thirty, who having miscarried eight days
before, was attacked with shivering and headache, and died after an illness

that lasted ten days. Another was in a man, aged twenty-five, of dissipated

habits, who was said to have been under a course of mercurial treatment
for syphilis, when he got drunk and received a blow on the nose. This was
followed by epistaxis, which continued until recourse was had to plugging
of the nares ; the mucous membrane then suppurated profusely, the dis-

charge being very foetid; and he sank and died at the end of a week. A
third case was that of a man, aged twenty-eight, a singer at a music-hall.

He had a fall from a cart, and this led to an illness which proved fatal in

three weeks. At first he tried to go on with his singing, but he was soon

obliged to give it up. When admitted, shortly before his death he was
comatose. In this instance some of the patches were sloughing in their

centres. But in the reports of the other two cases it is expressly stated

that the appearances were identical with those that are commonly seen in

children. It seems probable that in the second case the inflammation was
set up by the inhalation of foetid pus from the nasal cavities into the air-

passages. Indeed, I have before me the report of another case in which a
similar affection of the lungs was met with as a complication of tubercular

meningitis in a woman aged thirty-four, and was attributed to the entrance

of food into the bronchial tubes while she was struggling in her delirium.
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Breathing irritant gases, especially chlorine in large quantity, sometimes
sets up inflammation of the pulmonary tissue, simultaneously with a very

intense bronchitis. It is not improbable that the immediate cause of the
ordinary broncho-pneumonia o£ children is often, if not always, the entrance

into the alveoli of inflammatory products formed in the finer tubes, as the
result of violent inspiratory efforts.

Broncho-pneumonia is also said to be not infrequent in extreme old age,

giving the coup de grace to those who have long laboured under senile

bronchial catarrh.

The most obvious indication that pneumonia in a given case has arisen by
extension from the bronchial tubes is, its occurring in scattered patches
throughout one or both of the lungs. These patches are more or less rounded
in form ; they are usually of about the size of peas, but sometimes it is said

they may be as large as hazel-nuts. They are reddish brown in colour, or

more or less grey, or even greyish yellow, according to the stage to which
the inflammation has advanced in them. As seen upon the cut surface of

the lung they appear slightly raised above the rest of the parenchyma.
They have a dull, lustreless appearance, and I agree with those writers who
describe them as very often somewhat granular on section, although no
doubt the granulations are less obvious than in the red hepatisation of

ordinary acute pneumonia. The substance of the patches is soft and friable^

and when squeezed they emit a more or less opaque fluid. It sometimes
happens that they are so closely collected together in some one part of a
lung that a whole lobe may seem to be consolidated. Even then, however,,

the lobular markings are usually very distinct and the cut surface is devoid
of that homogeneous even appearance which characterises common " lobar "

hepatisation. Still I do not think it is advisable to keep up the use of the
term " lobular pneumonia " as a synonym for the affection now under con-

sideration. One great objection to the name is that it was formerly applied

as well to the scattered masses of infiltration that result from pyaemia.

I must not omit to mention that more or less of pleurisy is very commonly
associated with broncho-pneumonia, there being a thin layer of lymph upon
the pleural surface, especially over any patches that happen to lie just

beneath the serous membrane.
. Indeed, both at the bedside and in the post-

mortem room, I have been much struck with the fact that, altogether apart
from the presence of any obvious pneumonia, pleurisy is a far more frequent
complication of bronchitis than I should have anticipated. In adults

affected with bronchial inflammation a pleuritic friction sound may very
often be detected, if it is listened for.

Histologically, the morbid process in broncho-pneumonia is a catarrhal

inflammation ; that is to say, the cells which fill the affected alveoli are many
of them epithelial in character, large, of irregular shapes, with bold nuclei.

Some writers therefore prefer to call the disease "catarrhal pneumonia;'*
but I think that this is better avoided, because the name is ambiguous, in-

asmuch as a catarrhal pneumonia may occur under many other circumstances

;

we shall, for instance, have to discuss elsewhere the relations of such an
affection to acute tuberculosis and to phthisis.

Moreover, in some cases the inflammation appears to spread to the con-
nective tissue by which the pulmonary lobules are united together.

Jiirgensen speaks of " thick whitish-grey bands, which are seen crossing one
another upon the cut surface of the organ." In 1878 I met with a well-

marked instance of this in a child, aged three, who died after an illness of five

weeks' duration, which perhaps began in whooping-cough. The left lung
contained many patches of broncho-pneumonia. The right lung was
almost entirely consolidated. Its tissue, however, felt hard ; and the fibrous

tissue in it had obviously undergone a great increase. Such cases seem t0>
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me to suggest an explanation of an appearance which one not infrequently

sees in making autopsies of persons at all periods of life, namely, a marbling
of the texture of a part, or the whole, of a lung by fibrous bands which
intersect one another and divide it up into irregular areas. Such an affec-

tion is commonly regarded as indicating the commencement of cirrhosis of the
organ. But it has not at all the look of a progressive or active lesion ; and 1
think it is far more likely to be a residue of a former attack of inflammation.
Ordinary acute pneumonia, so far as I am aware, never gives rise to it.

The diagnosis of broncho-pneumonia is usually more or less uncertain
;

the recognition, that is to say, of its presence, in addition to that of the acute
bronchitis which precedes and gives origin to it. Physical examination of

the chest often helps but little. If several lobules side by side beneath the
pleura are consolidated there may be impairment of resonance (or even
dulness) on percussion, bronchial breathing and bronchophony, the latter

being especially obvious when the patient, if a child, is crying. The bron-
chitic crepitations and rales are often clear and " consonating " in quality.

Jiirgensen lays stress on the occurrence of a crepitating rale rather like that
which is heard in ordinary acute pneumonia, but slightly less fine, and
audible on expiration, as well as on inspiration.

Nor, again, is broncho-pneumonia attended by any marked symptoms.
Ziemssen has rightly laid stress on the importance of a sudden rise of
temperature, as an indication of its supervention in the course of acute
bronchitis, if the pyrexia should previously have been modei-ate. But, as I
have already stated, the thermometer may indicate 104° or even higher in a
child affected with bronchitis, independently of any complication. Jiirgensen

says that broncho-pneumonia—as for example, after measles—may be
accompanied with a temperature of 105'8° for days together, with scarcely

any remissions. In fatal cases the temperature sometimes rises before death,
reading perhaps 107° or 108° ; sometimes it falls below normal. The pulse
is often extremely rapid, so that at the wrist it cannot be counted. In chil-

dren a pulse-rate of 150 to 200 is by no means incompatible with subsequent

.

recovery ; and one must be careful not to allow it to lead one to give an
absolutely fatal prognosis. It is surprising, too, how hurried the breathing
may be in cases which yet do perfectly well. What is really alarming is

that the pulse should be full and " running " in character, from emptiness
of the arteries. When the disease ends in recovery the pyrexia and the other
symptoms subside gradually ; there is never a " critical " fall of temperature.
Herpes on the lips seldom accompanies this form of pneumonia. Albumin-
uria is not infrequent.

As regards what may be termed " chest-symptoms," it often happens-
that with the supervention of broncho-pneumonia the cough from which the
patient had been suffering ceases, or becomes less loud and shorter in

character. Usually no expectoration makes its appearance. There is

generally an extreme restlessness, the patient tossing about in bed, or

requiring (if a child) to be taken up by its nurse and shifted in position

every few minutes. The breathing is often shallow. The face and the lips

are apt to become pale, with perhaps a livid blush upon the cheeks.

One point, of great clinical importance, is that broncho-pneumonia some-
times gives rise to cerebral symptoms of so prominent a character that one
may easily suppose the case to be one of tubercular meningitis. Delirium,
coma, retraction of the occiput, vomiting, strabismus, convulsions, may all

appear in turn. Jiirgensen makes the formal, statement that, " in a child

affected with broncho-pneumonia it may be absolutely impossible to say
with certainty whether or not tubercles are also present in moderate quan-
tities in the brain." Of course the question then is whether the lung-
affection also is not really an acute tuberculosis.
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Prognosis.—The ordinary duration of bronclio-pneumonia is about a fort-

niglit ; but sometimes it runs on for three or four weeks or even longer. It

may destroy life very rapidly—within a few days, or even in twenty-four hours.

Sometimes the cause of death seems to be marasmus, all acute symptoms
having passed off. Jiirgensen gives some figures from which it appears that
the disease is fatal to from half to two thirds of those attacked by it. In
cases consecutive to measles the risk is said to be smaller than this ; and in

general, he lays down the rule that the more acute the attack the less the
danger. Yery young infants are far more likely to die than older children

;

and the prognosis is also more serious in those who are weakly, rachitic, or
very fat.

Chronic Bronchitis, like the acute form, varies widely in its degree of

importance and of severity in different cases. Some of its mildest forms are
seen in children and in young adults, who from time to time have attacks of

what is termed " bronchial catarrh," until, as they get older, they perhaps
ultimately " grow out" of them. Other cases, chiefly in persons advancing
in age, take the form of what is called a " winter cough." Tear after year,

during the cold season, these people become ti'oubled with a cough, which
leaves them entirely in the summer, and which is attended with more or less

free expectoration of a muco-purulent material. Sometimes it occurs chiefly

in the morning, when they rise from bed ; sometimes it goes on at intervals

throughout the day; sometimes it is very bad at night, disturbing their

rest. For a time there is not the least dyspnoea. G-radually, however, they
find that in muscular exertion, as in walking uphill, or in mounting stairs

quickly, the breath becomes short and hurried. Still it is surprising how
little heed is paid to such symptoms, which, among the poorer classes, seem
to be taken almost as a matter of course. In making autopsies I have
repeatedly found the tubes in the lower parts of the lungs filled with pus,
and even dilated, and the lungs themselves markedly emphysematous, in the
bodies of patients who had perhaps died in the surgical wards of the
hospital, and who had never made any comj^laint of pulmonary symptoms.
But after a few years this cough continues even during the summer ; and
there is constant dyspnoea, the breathing being hurried and even wheezing,
especially during any exertion. For a long time there is no loss of flesh ; but
at length wasting occurs, and it may reach an extreme degree.

It is only during the early stages of chronic bronchitis that it is possible

for the patient to recover, so as to remain henceforth free from the liability

to the disease, when exposed to cold or damp. But even in advanced cases,

occurring in persons of easy circumstances, it may often be kept at bay by
their avoiding all changes of temperature, and spending every winter in a
warm climate, or else remaining indoors throughout that season of the
year. In this way life may often be preserved to its natural term, or even
beyond it.

When death occurs, it is sometimes as the result of an intercuiTent

acute attack. Indeed those who suffer from chronic bronchitis are exceed-

ingly apt to have such attacks, attended with more or less pyrexia, which
always cause more or less anxiety, but which may pass off, leaving behind
them only an increased susceptibility for the future.

In other cases chronic bronchitis ends fatally by the supervention
of dropsy, exactly like that of heart disease. The right chambers of the
heart are thin, dilated, and hypertrophied ; and the trunk and branches
of the pulmonary artery are thickened, just as in mitral stenosis. I have
notes of an instance in which the wall of the pulmonary artery was actually
thicker than that of the aorta, and it was also atheromatous. Such changes
never, I suppose, take place until emphysema of the lungs has developed
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itself ; and I should have thought that the obstniction to the pulmonary
circulation was sufficiently explained by the defective aeration of the blood
which occurs under such circumstances, and by the diminution of capillary

area in the pulmonary system of vessels. But Traube has laid stress upon
a third factor, namely, the deficiency of the movements of expansion and
retraction of the lungs in breathing, which under normal conditions are

supposed by him to further the flow of blood through the pulmonary
capillaries. Ultimately the liver becomes nutmegged, the spleen and the
kidneys indurated, the stomach congested. One important element in the

bringing about these more remote changes is the occurrence of granular
degeneration in the muscular substance of the right side of the heart.

Another, which has not yet received its due share of attention, is a like

degeneration of the diaphragm, as pointed out by the late Mr Callender in

the ' Lancet ' for 1857, and by Zahn, in vol. Ixxiii of ' Virchow's Archiv.'

Certain varieties of chronic bronchitis demand separate mention. One
of them is that which Laennec called catarrJie sec. I have already spoken
of a like form of acute bronchitis. But the cases that have now to be
considered are described by Riegel as having a duration of several months,
and as often ending fatally, at least in children. The most prominent
symptom is a paroxysmal cough, which is so violent that the face becomes
purple and the cervical veins swell out as thick cords. Yet there is no
sputum, except perhaps a little tough mucus. Pyrexia is very slight, or

altogether absent.

Another variety of chronic bronchitis is attended with a remarkable
flow of a thin watery albuminous liquid from the mucous membrane, so

that the name of hronchorrhoea serosa has been given to it. Laennec relates

the case of an old man of seventy, who for ten or twelve years spat up such
a fluid to the extent of about four pints every day, and yet remained fairly

well nourished. But in other instances, as Andral pointed out in his
' Clinique Medicale,' extreme emaciation occurs, and weakness and pallor,

almost resembling that which might have been caused by profuse haemorrhage.

Chronic bronchitis, if it lasts for any length of time, gives rise to certain

secondary affections of the pulmonary parenchyma and of the air-passages

themselves, which affections add greatly to its gravity. They are respectively

known as " emphysema of the lungs," and " bronchiectasis " or " dilatation

of the bronchial tubes."

Emphysema of the Lungs—or "emphysema," as it is often called

without any addition, when there can be no doubt that a pulmonary affection

is intended—must not be confounded with that condition of the subcutaneous
and other connective tissues which also bears the name of emphysema, and
which depends upon an infiltration of them with air as the result of injury

to some air-containing structure, so that it is more commonly seen by the

surgeon than by the physician. What adds to the confusion is that in the

lung itself an infiltration of air into the subpleural connective tissue does
sometimes, though rarely, occur, and may go on until, passing along the root
of the lung, the air diffuses itself through the mediastinum, and reaches

even the superficial fasciae of the neck and of the chest ; this last affection is

technically known as " interlobular" or "interstitial emphysema."
A very complete description of emphysema, both as regards its anatomical

character and as regards its symptoms, was given by Laennec ; before then it

had almost escaped notice. Its real nature was first pointed out by Eoki-
tansky, who showed that it consists in part of an over-distension of the
pulmonary alveoli, but also in part of an atrophy of their walls, causing
their cavities to run together into irregular spa,ces, sometimes of very large
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size. The name is therefore very appropriate, "being derived from the Greek

ey and (pviraoi, I hlow into.

Over-distension o£ the lung tissue does not in itself justify its being

spoken of as emphysematous. In children who have died after a few days*

illness of laryngeal diphtheria, or croup, or acute bronchitis, it is common ta

find the lungs very bulky, and looking far more open-textured than usual.

One is very apt to speak of this condition as emphysema. But it is clear

that there has been no time in such cases for the occurrence of atrophy of

the alveolar walls, and in all probability if the patients had recovered the

luno-s would quickly have returned to their normal state. Even when some

amount of emphysema seems to be really present, it may happen that imme-

diately after an attack of dyspnoea a great apparent increase of the condition

can be made out by physical signs, which yet subsides again within twenty-

four hours. Hertz, in Ziemssen's ' Handbuch,' mentions the case of an

asthmatic patient, aged thirty, in whom he observed such a transitory over-

distension of the lungs on several distinct occasions.

Anatomy.—The presence of emphysema of the lungs in the dead body is

recognised partly by touch and partly by sight. The substance has a pecu-

liar soft feel, like that of a down pillow ; it scarcely crepitates, if at all, when
squeezed between the finger and thumb ; and pressure upon its surface

readily causes a deep pit, which remains after the pressure is removed.

This last circumstance depends upon the loss of the normal elasticity of

the pulmonary tissue. Another effect of the same cause is failure of the

lungs to collapse when the chest is opened. They often remain fully dis-

tended, and the left lung covers the heart, so that scarcely anything is

to be seen of that organ. In a case, of which I have notes, which was

observed at Guy's Hospital in 1868, one lung overlapped the other behind

the sternum by an inch and a quarter. A similar condition which must,.

I think, have been pathological, was found in a body which I froze for

the purjDOse of making a transverse section of it, when I was demon-

strator of anatomy ; a wax model of that preparation, which is now in the-

museum, shows the lungs covering one another for some little distance

;

there was advanced phthisis, and it is very likely that emphysema

also existed, although this was not proved to be the case. In extreme

instances the lungs bulge in all directions, both during life and after

death, displacing the structures around them. Their apices protrude far

above the clavicles ; their bases bulge so that the diaphragm from being

arched upwards has a flattened or even (it is said) a concave upper surface.

I have notes of two cases, in each of which the pericardial sac was pouched

inwards at its lower part, so that Dr Moxon described the heart as resting

upon and as being separated from the surface of the diaphragm by cushions

of lung. Sometimes there are large bullae or blebs containing air, of all

sizes up to that of a walnut or a pigeon's egg. These are seen chiefly along

the anterior borders of the lungs, but sometimes also along their inferior

borders or near their roots. Not infrequently the ear-shaped process of the

left lung shows a more marked degree of emphysema than any other part.

But in some instances, even when the lungs are very highly emphysematous,.

no large cavities are to be seen. " The tissue if closely inspected is found to

be full of spaces of the size of fine shot or of millet-seeds. One noticeable

appearance is a rounding off of the free edges of the lungs, and their

outer surfaces often show marks of the ribs, the intercostal spaces having

yielded so as to allow the lungs to bulge outwards. Emphysematous lung

tissue is of a grey colour mottled with spots and lines of pigment, dry and

bloodless.

The earliest change in a lung that is becoming emphysematous is,

according to Rindfleisch, a dilatation of the infundibular cavities, into the-
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sides of whicli the alveoli open ; according to Hertz, a nearly uniform
dilatation of the infundibula and also of the alveoli themselves. Gradu-
ally the alveolar walls waste until nothing is left of them but small

ridges, projecting a little way into the interior of an oval or rounded space

into which each infundibular cavity and its alveoli have now become resolved.

After a time the septa between these spaces in their turn thin away and
become perforated. Thus the result is a progressive increase in the size of

the spaces with a diminution of their number. An aggregation of fatty

granules round the remains of the nuclei of the alveolar epithelium is com-
monly present, and in the ' Med.-Chir. Transactions ' for 1848, Mr Rainey
maintained that the morbid process concerned in emphysema was primarily

and essentially a fatty degeneration ; but there is no reason to suppose that

this is the case. There is, of course, an enormous destruction of capillaries

when the affection is at all extensive. Eindfleisch speaks of the vessels as

collapsing until " only a narrow ribbon-like band is left, which may be
recognised as an obliterated vessel by its greater transparency amid a dark,

often pigmented, parenchyma, and by its uniting with other bands like itself

to form the usual anastomotic network." He goes on to say that some
relatively wide communications are opened up between the pulmonary artery

on the one hand and the pulmonary and the bronchial veins on the other

hand. These anastomoses appear in well-injected lungs as peculiar elongated
unbranched vascular arches of the same diameter throughout, contrasting

very strikingly with a far more numerous assemblage of extremely tortuous

and dilated arteries, for whose contents no such supplemental mode of escape

has been provided.

Pathogeny.—With regard to the mode of origin of emphysema of the

lungs there have been many differenfopinions. Laennec's idea was that the

tubes in cases of bronchial catarrh being obstructed by swelling, or by an
accumulation of mucus, the air which found its way into the alveoli during
inspiration became unable to escape during expiration, inasmuch as the expi-

ratory force was less than the inspiratory. In other words, he thought that

emphysema was the result of a process, the exact converse of the ball-valve

action which, as we have seen, was supposed by Dr Gairdner to be the

cause of collapse. It was objected by Louis that the ordinary seat of

catarrh is the base and lower part of the lung, whereas the parts most apt

to be affected by emphysema are the apex and the anterior margin. In
1851 Gairdner formulated a very definite theory of emphysema, which he
regarded as arising solely during inspiration. His view was that collapse

or reduction in bulk in one part of a lung is a necessary antecedent to the

development of emphysema in another part. During inspiration, when
the chest becomes enlarged, if each and all of the lobules caiinot expand to

fill it, some of them must be stretched unduly ; and this constitutes emphy-
sema. For a few years Gairdner's view was widely accepted, it being held

that the affection was thus essentially "complementary" or "compensatory"
either to collapse, or to retrogressive tubercular disease, or to some other

contracting lesion of the lung. But in 1856 Sir William (then Dr) Jenner
addressed to the Eoyal Medical and Chirurgical Society a powerful argument,
proving that the development of emphysema occurred during expiration.

And it is now known that this very same doctrine had already been taught
in Germany, as far back as 1845, by Mendelssohn, in a work entitled
' Der Mechanismus der Respiration uud Circulation.' Gairdner urged that

it is impossible for emphysema to be produced by the act of expiration,

even with a closed glottis, because the force by which the air becomes
compressed within the lung opposes exactly as much resistance without as

it creates pressure within. Jenner now pointed out (as Mendelssohn had
done before) that certain parts of the thoracic walls are yielding, and
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consequently incapable of maintaining this resistance. Both these observers

indicated the apices of the lungs as being devoid of adequate protection

against an expansile force from within ; and we have seen that Louis had
long before shown that the apices were especially apt to become emphyse-

matous. Jenner remarked that during a fit of coughing the supra-clavicular

regions may be seen to bulge, and that by placing one's hand upon them
one can feel that they are distended by a considerable force. If the apices

are the seat of emphysema, this bulging under violent expiration is extreme,

and percussion over the bulging parts may elicit an almost tympanitic

sound. He further showed that the sternum and the upper rib cartilages

were to some extent yielding, and that therefore the alveoli of the anterior

margin of each lung became affected with emphysema as well as those of

the apex. Other parts which he also named as often becoming emphyse-

matous were : the margin of the base of the lung, the part of the lung near

its root below the entrance of the bronchus, and the little ridge of lung

which, on the right side, projects behind the trachea. The base of the left

lung generally he declared to be less firmly supported than that of the right

lung, the liver being of course more unyielding than the stomach ; and he
cites Louis as having found the left lower lobe emphysematous twice as

often as the right one. The correctness of Jenner's view has since been sup-

ported by observations made in certain cases of congenital malformation of

the chest walls. Thus in the case of Groux, who had a fissure of the sternum,

the anterior part of the lung protruded through the fissure in the act of

coughing. Ziemssen met with an example of absence of the pedoralis minor,

and of the entire sterno-costal part of the pectoralis major, so that the

intercostal muscles of the four upper spaces were covered only by fascia and
by integument. During forced expiration these spaces bulged from 1 to

1^ mm. above the level of the ribs ; when the muscles of one space were

faradised that space for the time remained flat, the others bulging as before.

JPurther evidence is afforded by cases in which, after the cicatrisation of

penetrating wounds of the chest, the affected parts have ultimately become
the seat of hernia of the lung, as the result of weakening of the thoracic

parietes. Many such instances may be found collected in a little work
by Desfosses, 1875. It may be noted, too, that horses are liable to an

affection of the lungs identical with emphysema, as the result of the straining

efforts which they are called on to make, during which they keep the glottis

closed. As Sir William Jenner says, in vol. iv of ' Eeynolds' System,' " No
one who watches a horse draw a heavy load up a short steep incline on a

damp cold day can doubt this. While making the effort, the horse holds

its breath, having previously inflated the lungs. ISTo sooner, however, does

this animal cease its effort than the glottis is opened, and the air suddenly

expressed from the lungs. The degree to which the air was compressed may
be judged by the distance to which, and the sudden violence with which,

the cloud of breath-vapours is seen to be driven forth." In his paper in the

'Med.-Chir. Transactions' Jenner had shown that the parts of the lungs

that are emphysematous in a " broken-winded " horse are those which are so

placed as to be least able to resist pressure. It is curious that a capital

description of this affection of horses was given before the end of the

seventeenth century by Sir John Floyer, in a treatise on asthma ; the passage

is cited in full in ' Watson's Lectures.'

The true theory of emphysema, then, is that it is the result of expiratory

pressure with a closed, or partially closed, glottis. The expiratory muscles

forcibly compress the air within the chest. If all parts of the thoracic parietes

were equally unyielding no harm would result. But as certain parts can

and do yield, some of the compressed air is driven into the corresponding

alveoli of the lungs, and gradually breaks down their structure in the
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manner already described. No doubt the resistance of the chest walls in

different regions fails progressively, more and more, as the affection advances.

Thus the sternum and the upper rib cartilages become arched forwards,

a change which probably is due to the frequently repeated application of an
expansile force from within the thorax. It is only as the result of long-
continued pressure that the diaphragm can become flattened, and that the
lung can protrude inwards beneath the heart, after the manner described at

p. 877. Even when a part of the lung (generally the apex) is shrunken by
retrogressive tubercular disease, I agree with Jenner in thinking that the
development of emphysema in the tissue around is still probably due to the
pressure of air driven into the alveoli during violent expiration. Many
writers, however, are of opinion that to such cases, at any rate, Gairdner's
theory remains applicable, the emphysema being " complementary " in the
strictest sense of the term.

It must be understood that although a frequently repeated cough is one
of the chief causes of emphysema, yet in man, as in horses, other actions,,

besides that of coughing, may induce an amount of expiratory pressure
sufficient to give rise to the affection. This is the case, for example, with all

violent efforts, in which the glottis is kept closed to fix the chest and to afford

a firm base for the operation of muscles passing to other parts of the body.
Dragging or lifting heavy weights, straining at stool, even the act of partu-
rition, may be mentioned as possible causes of emphysema. Thus Walden-
burg is cited by Hertz as having seen the affection develop itself in a medical
student who, having come from a country place where he had no occasion to

ascend stairs, occupied in Berlin an apartment on the fourth floor, up to

which he ran without stopping several times daily. Hertz himself met with
a similar case in a young shopman, whose lungs became emphysematous in

about a year, without any cough or bronchial catarrh, as the result of his

having to carry heavy goods up a high staircase in haste a great many times
every day. To persons who have suffered from bronchitis, and in whom the
distending process has already begun, it is a very important piece of advice

that they should avoid all occupations or amusements that involve the repeti-

tion of such efforts, I can well believe that playing a wind instrument may
sometimes be exceedingly injurious ; for, although the glottis is not closed,

the air within the chest is kept under great pressure, while it is being slowly

allowed to escape.

Of late, German observers have been disposed to attribute emphysema in

part to changes in the pulmonary tissue itself, independent of mechanical
conditions such as those to which I have been adverting. A senile atrophy
of the lungs, bearing a close resemblance in its characters to emphysema,
is generally admitted by pathologists ; it was originally described by
Dechambre in 1836, from observations made at the Salpetriere. Sir

William Jenner speaks of it as " small-lunged emphysema," in contrast

with the ordinary form of the disease, which he calls "large-lunged
emphysema." As he says, the small size of such lungs, their lightness, and
the very small space into which they may be compressed are often most
remarkable. When the thorax is opened after death they " fall in like an
inflated bag of wet paper." The subjects of senile atrophy of the lungs are
commonly thin, withered-looking, shrivelled old persons. Their chests are

very small and narrow, the lower ribs being so obliquely placed that they
almost reach the crest of the ilium, and so closely packed as nearly to
come in contact with one another. The lungs are so reduced in size that
the extent of prsecordial dulness may be increased, notwithstanding that
the heart itself partakes of the general wasting. Yet there is commonly
little distress of breathing, because the volume of the blood is at a
minimum and because the deficiency of muscular power forbids active



880 EMPHYSEMA HISTOLOGICAL PREDISPOSITION

exercise. I must confess, however, that it lias always seemed to me that

the supposed likeness of this senile atrophy of the lungs to emphysema is

really due to the fact that a slight degree of emphysema, resulting from
the bronchial catarrh to which aged persons are so liable, is commonly mixed
up with it. Hertz, in his chapter on atrophy of the lungs in Ziemssen's
' Handbuch,' speaks of bronchitis as a frequent " complication ;" and he also

mentions that the bronchioles are very thin and " generally uniformly
dilated, seldom irregularly sacculated." But bronchiectasis can hardly be
otherwise than mechanical in its origin ; and I think that it is reasonable
to take the same view of the pulmonary rarefaction, which Hertz describes

as being most marked at the apices and along the anterior edges.
That in younger persons some cause for emphysema must exist,

beyond expiratory pressure upon the alveoli, is argued by Hertz from the
fact that in certain families several members are found to suffer in succes-

sion, as the result of comparatively trifling affections of the air-passages.

Schnitzler, for example, saw three brothers, whose parents were still alive

and well, but who all became the subjects of emphysema at the age of

thirty, without definite cause. Walshe cites Dr Jackson, of Boston, U.S.,

as having upheld the view that the disease is transmitted by inheritance

;

he found that "of twenty-eight emphysematous persons, eighteen had
either a father, or a mother, or both, similarly affected ; whereas of fifty

non-emphysematous people, three only sprang from emphysematous parents."

Dr Greenhow some years ago insisted on the existence of a relation between
emphysema and the " gouty diathesis." So far as concerns the mere occur-

rence of this affection in different members of the same family, it is impor-
tant not to overlook the fact that they may all have been alike exposed to

the causes of bronchial catarrh, and perhaps all alike unduly susceptible

of taking cold. But Cohnheim and other recent German writers have
looked for an explanation of emphysema, apart from mechanical causes,

in a varying physical state of the pulmonary tissue, as regards its degree of

elasticity. In this direction certain observations of Perls may be cited, of

which there is a record in vol. vi of the * Deutsches Ai'chiv.' By means of a
pressui'e gauge he determined in a large number of cases the degree of force

with which the lungs retracted when the pleural cavities were opened in the

dead body ; and he found that after death from enteric fever, or (in one
case) from phosphorus-poisoning, their elasticity was reduced almost to

nothing. Cohnheim regards it as an established fact that in a very

large proportion of cases emphysema depends upon a congenital defect of

development in the elastic tissue of the lungs. But the reference which he
gives to a paper by Eppinger in the ' Prag. Vierteljahreschrift ' for 1876
does not seem to bear out this assertion, for although Eppinger found that

even in slightly emphysematous lungs there was a great reduction of the

network of elastic fibres in the alveoli, the smallest fibres having completely

disappeared, he yet appears to have regarded this as a change occurring in

the course of the development of the disease, and not as an antecedent mal-

formation. In connection with this question a case recorded by Hertz is of

great interest. It is that of a regimental cornet-player, aged thirty, who
had always been able to use his instrument without any difficulty, even on
the march, when he was attacked with double pneumonia, which, however,

subsided in a week. He afterwards felt quite well, having no cough, and
began again to practise with his comet. But in the course of the next

seven months he discovered that he was no longer able to take sufficient air

into his lungs to maintain a long note for the proper period, and that he
was short-breathed on exertion, and could not now play while marching.
Hertz found on examination that the lungs were markedly emphysematous,
which had not formerly been the case ; and his supposition is that the
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pnetraionia had damaged their texture, so that they were not able to resisfc

expiratory pressure, as they formerly had been.

Clinical symptoms.—The recognition of emphysema is based mainly upon
physical signs. The chief symptom of the disease is dyspnoea. The first

thing noticed by the patient is that he is short of breath when he exerts

himself, as in running upstairs ; but after a time difficulty of respiration

becomes a permanent condition from which he is never entirely free. As
Dr Walshe ' says, he feels as if his chest were never emptied of air as it

naturally should be ; and he is conscious of an annoying sense of inflation

or distension. It is true that many emphysematous persons affirm that their

dyspncea is only occasional ; but Dr Walshe says that in all such cases whiok
he has seen, the patient has been deceived, a moderate amount of dyspncea
having become to him a second nature—a thing unperceived and giving rise

to no discomfort.

It does not necessarily happen that the affection advances ; it may
continue stationary, and life may be maintained until extreme old age,,

provided that the risk of intercurrent attacks of bronchitis can be obviated.
Hertz supposes that the existence of emphysema necessarily involves an
increased liability to bronchial catarrh, by leading to congestion of the
mucous membrane of the air-tubes ; but I think it would be very difficult

to give direct proof of this, seeing how very common bronchitis is as ai
antecedent condition.

On the other hand, in the majority of cases, emphysema becomes
more and more marked every year. After a time the noisy hurried
breathing may become so short that the patient cannot utter a sentence
without stopping in the middle of it. At night he has to be propped
up by pillows. His distress becomes aggravated from time to time, some-
times by an exacerbation of bronchial catarrh, sometimes by the super-
vention of asthma, sometimes by mere pushing upwards of the diaphragm,
as the result of distension of the abdomen with flatus, or with undigested
food. The face, the hands, and even the body generally become livid to the
most extreme degree, the condition of the patient being exactly that whick
has been described at pp. 864, 868, 875, as resulting from bronchitis. In
fact, chronic bronchitis never goes on for any length of time without being
complicated with more or less of emphysema, so that it is impossible t@

separate the effects of these two lesions. Cough, on the other hand, may be
entirely absent in cases of emphysema unless there is bronchial catarrh.

But many persons, whose main disease is emphysema, constantly have
cough, and expectorate a frothy liquid, or pearly-grey masses of mucus.

Haemoptysis is not generally said to be among the symptoms of this

affection. Dr Duckworth, however, in vol. xi of the * St Bartholomew's
Hospital Reports,' declares that it is of not infrequent occurrence. My owa
impression has certainly been that streaks of blood in the sputa are oftea
seen, without there being any reason to suspect the presence of any
phthisical lesion. Dr Duckworth remarks that the wasting of the pulmo-
nary capillaries and arterioles affords a sufficient explanation. In 1869, &
woman, aged forty-nine, was brought dead into Gruy's Hospital of an attack
of severe haemoptysis, and at the autopsy the only disease that could be dis-

covered was an extreme degree of emphysema of the upper lobes of the
lungs, with some excess of fibrous tissue forming the interlobular septa.
The air-tubes were full of clots. She was said to have suffered for three
months from wheezing dyspncea ; on the morning of her death she woke up
at 4.26 a.m. with " coughing and vomiting of blood through the nose and
the mouth, and was suffocated in ten minutes."

Ultimately emphysema gives rise to great wasting, and to extreme
enfeeblement of the muscular strength. One noteworthy circumstance,

VOL. I. 56
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pointed out by Walshe, is that the over-distension of the chest renders the
body unnaturally buoyant in water, so that the patient is astonished to find

himself able to swim more easily than before, at the very time when he is

growing more and more short-winded for all other kinds of exertion.

Physical signs.—Of these, the most important are those derived from
jpercnssion. Even very slight degrees of the affection may be detected

by carefully mapping out the area of the heart and of the liver respec-

tively. Instead of beginning at the upper border of the fourth left

costal cartilage, the cardiac dulness is discoverable only at a lower level,

over the fifth or even the sixth cartilage. Instead of beginning at the
upper border of the sixth right rib the hepatic dulness is discoverable only
at the level of the seventh or of the eighth. If in a case of bronchitis

one finds that percussion over these two organs yields normal results, one is

generally safe in declaring that no appreciable amount of emphysema has as

yet developed itself.

As the disease advances, the heart becomes so completely covered by lung
that no cardiac dulness at all can be detected, the pulmonary resonance above
meeting the tympanitic sound caused by the stomach below. At the same
time the apex beat ceases to be felt in the normal position, in consequence of

the downward displacement of the diaphragm cariying the heart with it

;

and the axis of the organ becomes altered, so that its pulsations can often be
felt in the epigastrium. On the right side pulmonary resonance now
extends down to the margins of the ribs. The edge of the liver may some-
times be felt in the hypochondrium. But very often this is not the case and
there may be a marked reduction in the area of the hepatic dulness, so that

one may be tempted to suspect that the organ is atrophied or cirrhosed

when this is not really the case. The chief reason why in such circumstances

the liver fails to be in contact with the parietes of the chest or of the
abdomen to the normal extent is the great increase in the antero-posterior

diameter of the trunk, to which I shall presently refer. Another noticeable

feature of well-marked cases of emphysema is the clear character of the

percussion-sound over the sternum as high as its upper border ; and over

the bases of the lungs behind a clear percussion-sound is elicited to a much
lower level than normal.

Again, the quality of the percussion-sound, over parts of the chest

where it ought naturally to be resonant, is altered whenever the lungs are

emphysematous in any considerable degree. The alteration is in the direc-

tion of hyper-resonance, and according to Dr Walshe and Dr G-ee there is

often a fall in its pitch, so that it may fairly be described as tympanitic.

The change in the character of the percussion-sound is often very conspicuous

over the backs of the lungs, a sonorous drum-like note being readily pro-

duced where normally there would be great difficulty in eliciting anything
approaching a clear sound.

Next to percussion, inspection afi'ords the most valuable indications of

emphysema. I have already alluded to the arching forwards of the sternum
and of the upper ribs as the result of their yielding to the frequently repeated

expiratory pressure which is the cause of the affection. The sternum not

infrequently becomes convex in a vertical plane, with an angle, known as

the angulus Ludovici, at the junction of the manubrium with the body.

According to Freund, the rib cartilages grow in length and in breadth—

a

change which he actually regarded as the starting-point of the pulmonary
disease. The clavicles also are far more bent than under noimal circum-

stances. In addition to this the curve of the dorsal vertebrae becomes greatly

increased. Sometimes the back is so rounded that the scapulae seem to be
almost horizontal in position. The effect of all these alterations in the parietes

of the chest is to give it a cylindrical form. It is often aptly said to be
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" barrel-shaped," By the cyrtometer its horizontal circumference is shown
to he almost perfectly circular, as is well illustrated in a diagram given hy
Dr G-ee. Sometimes the rounding of the ribs and of their cartilages con-
tinues to the very bottom of the thorax, the angle at the ensiform cartilage

being far more open than usual, and the hypochondriac regions perma-
nently expanded to the fullest possible extent. One result of this is, as Hertz
has pointed out, a transverse groove, which crosses the abdomen horizontally

from one twelfth rib to the other ; it is due to the stretching of the upper
part of the transversalis abdominis muscle, which is fixed to the rib carti-

lages, as compared with the relaxed condition of the lower part, which has
no such attachment. I have known this groove, a very conspicuous and at
first sight puzzling feature of a case, when there was at the same time a
considerable accumulation of fluid in the peritoneal cavity. But in other
instances the lower ribs and their cartilages are flattened, or even hollowed
inwards ; this occurs especially when the pulmonary affection began in bron-
chitis or whooping-cough at an early period of life, so that the bases of the
lungs became collapsed. The state of the intercostal spaces in emphysema
has been the subject of a good deal of discussion among writers on diseases
-of the lungs. That the upper ones are much widened is certain. What has
been regarded as doubtful is whether they are depressed below the corre-

sponding ribs, or at the same level, or bulging. Stokes declared that he
had never seen them otherwise than depressed. But Walshe and others say
that it is not uncommon for them to be prominent or bulging when the parts
of the lungs beneath, being highly emphysematous, have lost their elasticity.

Further indications as to the presence of emphysema, and as to the
extent to which it has advanced, are yielded by observation of the act of

breathing. During inspiration the chest in well-marked cases is seen to be
almost motionless. It is, indeed, impossible for the upper ribs to rise and
expand, as they normally should do, because they have permanently assumed
;a position far in advance of that which could ever have been reached by
them in health. There is, however, a jerking movement upwards of the
thorax as a whole, produced mainly by contractions of the sterno-mastoidei
and of the scaleni, which start into unnatural prominence and appear to be
considerably hypertrophied. If the lower ribs are thrown outwards as much
as the upper ones, the chief agent in inspiration must be the diaphragm.
But in many cases the state of affairs is reversed. The lower ribs still

retain a certain degree of mobility, but the diaphragm is pushed down-
wards so that it can do scarcely anything towards enlarging the thoracic

cavity. It may then be observed that the epigastrium becomes hollowed
during the act of inspiration. According to Hertz, the diaphragm some-
times actually becomes convex towards the abdomen, so that the contractions
of its muscular fibres must necessarily cause its tendinous centre to move
upwards, and it becomes a muscle of expiration and not of inspiration.

I have already mentioned the effect of cough in causing bulging of the
suprascapular and suprasternal as well as of the upper intercostal spaces.

Sir William Jenner alludes to the possibility of confounding this condition
at the root of the neck with a prominence of the same part due to disten-
sion of the veins. In speaking of aneurysm of the aorta I shall have to
mention a still more important source of error in the sudden protrusion, of
;an aneurysmal sac during the act of coughing. A point which is perhaps
also worthy of notice, and to which Jenner has drawn attention, is that if one
is feeling the pulse of an emphysematous patient while he coughs violently,

one perceives the artery to become suddenly full and tense, after which it

-ceases for the moment to beat.

The stethoscope gives comparatively little information in cases of emphy-
sema, apart from the signs of the bronchitis that is so commonly associated
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with it. The most marked auscultatory sign of the emphysema itself is an
enfeeblement or absence of the vesicular murmur. Hertz further mentions,

and I have repeatedly verified the fact, that the bronchial breathing which
may normally be heard over the roots of the lungs behind and beneath the

clavicles is often wanting in emphysematous patients. But even in those

who are healthy this is not infrequently the case, as I have already remarked
at p. 854. In many instances the expiration is exceedingly prolonged.

Walshe says that instead of being only one third the length of the inspira-

tion, it may be four times as long ; in other words, its relative duration may
be increased twelvefold. The " growling" or "wheezing expiratory sound
of emphysema " is, indeed, very commonly spoken of. But it seems doubt-

ful whether this sign does not belong rather to a concomitant bronchitis

than to the pulmonary lesion itself. Walshe points out that it ought
strictly to be termed a fine expiratory sibilus. And I well remember one
case in which as the tube became free this sound entirely disappeared,

although the extremely feeble state of the inspiratory murmur and the

hyper-resonance of the percussion-sound clearly showed that emphysema
still persisted. When air has escaped into the subpleural connective tissue,

constituting what is known as " interlobular " or " interstitial emphysema,"
there is sometimas heard a friction-sound very like that which occurs in

pleurisy. This sign was originally noticed by Laennec. Most writers since

then have been disposed to doubt the correctness of the observation ; but
it has been recently confirmed by Dr Gairdner; and Dr Hudson, in his

edition of Stokes's works, says that he also met with a case in point. In
the latter stages of pulmonary emphysema a tricuspid regurgitant murmur
may often be detected ; and even at an earlier period increased pressure on
the venous side of the circulation may be indicated by an intensified pul-

monary second sound.

Dilatation op the Beonchi. Bronchiectasis.—This affection was
first described by Laennec. It comparatively seldom constitutes a sub-

stantive disease. In some instances it is associated with fibroid indura-

tion of the lung tissue intervening between the enlarged tubes ; such

cases I leave to be discussed in the account which I shall have to

give of chronic pneumonia or cirrhosis of the lung, and also in the

chapter on phthisis, in which complaint, however, I believe bronchi-

ectasis to play a very much less important part than is supposed by many
pathologists. The only cases that I shall now take into account are those

in which the pulmonary parenchyma is either healthy or else more or less

extensively emphysematous or collapsed, showing in fact no changes except

those that we have seen to be frequent secondary results of bronchial

inflammation.

Anatomy.—All writers divide bronchiectases into cylindrical and saccu-

lated. In the cylindrical form of the affection the tubes may run through the

substances of the lung, with but little diminution of calibre, until they end
abruptly beneath the pleural surface. Their appearance is then often com-
pared to that of the fingers of a glove ; but it very rarely happens that

this is the case throughout their whole length. In one instance which
occurred at Guy's Hospital in 1873 they were so enlarged as to be con-

spicuous at the root of the lung, " pushing the lobes apai-t from one another,"

as it is expressed in the report of the autopsy. Much more often, the

medium-sized and smaller tubes are alone affected. The existence of bronchial

dilatation may then be obvious on the cut surface of the lung, far too many
large orifices being visible, from which pus wells up in great quantities.

Or, in order to detect the enlargement of the tubes, especially if they are

empty, it may be necessary to carefully open them up with scissors. One



BEONOHIEOTASIS, CYLINDRICAL AND SACCULAR 885

may then find perhaps that only a few of them are dilated in any marked
degree. Judging from my own observations, I should say that such slight

forms of bronchiectasis are much more often met with in the extreme bases

than in any other parts of the lungs. Not infrequently I have seen enlarge-

ment of the principal tube passing into the ear-shaped process of the left

lung, when I could make out no such change elsewhere. This was when the
«ar-shaped process itself was emphysematous ; and, indeed, these less-

marked examples of bronchiectasis are very often found in association with
•emphysema. On the other hand, when the bronchial affection reaches an
extreme degree, there is seldom a corresponding amount of rarefaction of

the pulmonary tissue. If the tubes in any one part of the lung are

universally dilated, running to the surface side by side, and perhaps as
large as quill-pens or even larger, the parenchyma between them is almost
necessarily reduced to a small space. In these cases it is sometimes diffi-

cult, at the first glance, to say whether the affection is or is not secondary
to a fibroid change in the lung itself. Such a condition is sometimes found
in the middle of the lung or even of the upper lobe, the lower lobe being
free. It must be understood that cylindz'ical bronchiectases are by no
means always absolutely uniform in diameter at different points. Sometimes
they gradually widen as they approach the surface. Sometimes they have
fibrous bands or trabeculae, projecting from their walls here and there and
rendering their calibre very irregular.

Sacculated dilatation of the bronchial tubes, again, varies widely in cha-
racter in different cases. The most typical form is one which presents
appearances that I have never seen exactly described. When a section is

made of jthe lung the cut surface appears to be covered with an immense
number of shallow smooth-walled depressions, exactly like so many minute
saucers. Each of these has in its floor a very small rounded orifice, and it

is obvious that they are all sections of little bronchiectases, which probably
were spherical before they were cut across, but of which the halves have
become flattened by their own elasticity and by that of the adjacent pul-

monary parenchyma. I have met with at least four instances of this kind.

In all likelihood, if the lung in such a case could be inflated and dried, and
the parenchyma then cleared away so as to expose the tubes in their con-
tinuity, they would be found changed each into a regular series of globular
dilatations, so as fairly to deserve to be called moniliform. In other
instances sacculated bronchiectases are more unequal in size and irregular

in form ; but I believe that most of the cavities of this sort are really

smooth-walled vomicae which have been formed by ulceration. I can only
attribute to such an error the statement of Biermer (in vol. v of Virchow's
* Handbuch ') that the majority of bronchiectactic sacculi have openings only
towards the trachea, being entirely closed on the distal side. Nor am I at

all ready to accept his opinion that even this communication is sometimes
obliterated, so that they are converted into shut cysts.

Dilated bronchial tubes often have exceedingly delicate walls, being
apparently as thin as, even if not thinner than, they were before they began
to increase in size. But sometimes the tissues are thickened, the lining

membrane being velvety and showing the changes above described as occur-

ring in bronchitis.

Pathology.—As to the way in which bronchiectasis arises, I do not think
that there can be any doubt that it is the mechanical result of expiratory

pressure, being in fact produced exactly by the same cause as pulmonary em-
physema. To explain satisfactorily why in one case the lung tissue should
yield, and in another case the tubes, would perhaps be impossible. But we
may fairly suppose that it depends upon the degree to which the walls of the
tubes have been softened by inflammation, and also, it may be, upon the
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amount of elastic resistance possessed by the pulmonary tissue in each
particular instance. It accords with this view that (unless I am greatly

mistaken) dilatation of the tubes, unlike emphysema, is more apt to occur in

the bases of the lungs than elsewhere, the bases being the most frequent
seats of bronchitis.

Diagnosis.—It is only in cases in which bronchiectasis has reached rather
anextreme point that itcan be said to be characterised by deG.miephysical signs.

As a rule, I think that the chief indication of this affection is the presence of

rales which appear to be too large and coarse to be formed in the tubes of

the part of the lung in which they are heard, as, for instance, at the extreme
base, or along the anterior edge. If, however, a number of tubes cylindrically

dilated are arranged side by side, while the lung tissue between contains but
little air, there may be more or less marked bronchial breathing, broncho-
phony, and even dulness on percussion. But such a case could not be
clini cally distinguished from primary chronic pneumonia, with bronchiec-
tasis as a minor feature. Nor, again, does the question of the diagnosis of

a saccular dilatation of a bronchial tube from a phthisical vomica, to which
question stethoscopists formerly devoted themselves with much ardour,
apply at all, so far as I know, to cases arising out of bronchitis alone, and
independently of a lesion of the pulmonary tissue proper. One circumstance
which is strongly indicative of bronchiectasis, as may be understood from
what is about to be stated of the symptoms, is that the physical signs over
a certain part of the lung should undergo more or less regular variations

from time to time, being now well marked, and now again indistinct or even
altogether absent.

As for its symptoms, dilatation of the tubes is of course in part concerned
in causing cough, dyspnoea, and lividity in patients affected with it. But one
cannever clinically separate its share in producing these effectsfrom that taken
by the bronchitis which is necessarily associated with it, and perhaps also

by a concomitant emphysema. The only thing that enables one to diagnose
bronchiectasis with confidence is a peculiar way of expectorating which may
in some cases be observed. For some hours, perhaps, there is no cough at all.

During this time liquid is accumulating in the dilated parts of the air-

passages, the sensitiveness of which appears to be blunted, so that they do
not resent its presence. Then it perhaps happens that some runs over into

a tube which is stiU healthy. The result is a more or less violent fit of

coughing, by which all the liquid that has collected is suddenly expelled,

pouring out of the patient's mouth, and even through his nose, in enormous
quantity, so as to half fill his spittoon. Sometimes this process is set in

action by an attempt at physical examination of the chest. Sometimes it

occurs, especially in the morning, when the patient rises from the recumbent
posture. When this accumulation has been got rid of he usually feels

much more comfortable than before, the breathing is easier, and the chest

less oppressed.

FcETiD OR Putrid Bronchitis.—It is esj)ecially in cases in which the
bronchial tubes are dilated that bronchitis becomes accompanied with the
expectoration of foul-smelling sputa, and sometimes with hori'ible fcetor of

breath. Traube has, indeed, recorded one or two cases in which putrid
bronchitis occurred without there having been any bronchiectasis. But, as.

a rule, it is only when liquids have become for a considerable time stagnant
in some part of the air-passages, or in a space communicating with them,,

that putrefactive chemical changes occur.

The characteristic symptom of putrid bronchitis, as was first pointed
out by Traube, is the presence in the matters expectorated of certain soft^

friable, smooth masses, of a dirty greyish-yellow colour, of very foetid odour.
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varying in size from a millet-seed to a bean. Such bodies had been
originally noticed by Dittrich in 1850 as plugging the affected tubes in

fatal cases ; and in Germany they are commonly called " Dittrich's " or
" Traube's plugs" (Pfropfe). Microscopically they are made up mainly of

a finely granular detritus mixed with fat globules. They also often contain

certain very long, narrow, acicular crystals, of which Virchow gave a descrip-

tion long ago in the first volume of his ' Archiv ' as consisting of a fatty

acid of a peculiar unpleasant odour. These crystals are colourless, often

sharply bent or even twisted, sometimes collected together in sheaves or

in thick bundles. Some of them may appear to be varicose, a condition

which Traube has shown to be the result of pressure by the cover-glass.

According to Guttmann they contain a combination of palmitic and stearic

acids, and not merely margaric acid as used to be supposed. In 1867
Leyden and Jaffe further pointed out in vol. ii of the * Deutsches Arch.'

that under high powers the granular detritus is composed of vege-
table organisms, some round, others rod shaped, others forming beaded
chains or long filaments. Their presence appears to be the reason why
iodine often gives a purple, or a violet, or even a blue tint to the whole mass,
as Virchow originally observed. Chemical analysis of the sputum of putrid
bronchitis in different cases has also shown that it may contain volatile

fatty acids (valerianic, butyric, and acetic acids), methylamine, leucii), and
tyrosin, ammonia and sulphuretted hydrogen. The authority for including

methylamine and acetic acid in the list is Dr Gregory, of Edinburgh, as

reported by Dr Laycock in the ' Med. Times and Gazette ' for 1857. It is

also worthy of mention that Leyden and Jaffe succeeded in inducing in

ordinary muco-purulent sputum, outside the human body, a putrefactive

process closely analogous in its results to that which must be supposed to

give its peculiar character to the expectoration of patients with putrid

bronchitis. They suppose that the source of the vegetable organisms
described by them is the common leptothrix of the buccal cavity.

In putrid bronchitis the sputum as a whole is generally very abundant.
It separates in the spit-jar into three layers : of these the uppermost is

opaque, greenish yellow, and frothy ; the middle is a transparent albumi-
nous liquid like serum ; the lowest is opaque and of a dirty-yellow appear-
ance, consisting mainly of swollen pus-cells and of the debris resulting from
their destruction.

The odour of the sputum or of the i)atient's breath in cases of putrid

bronchitis is commonly identical with that which belongs to gangrene of the
lung, as one observes it in the post-mortem room under most varied condi-

tions. Guttmann compares it with the smell that pervades a soap manu-
factory. But in other cases it is of an altogether different character.

There is, of course, great difl&culty in defining the distinction verbally, but
I may cite Dr Laycock's statement that in one of his patients the odour was
like " that of the mayflower or of apple-blossom with a kind of arriere gout

of faeces." He referred its origin to volatile compounds, such as the " buty-
rates of ethyl." I have often observed this kind of smell, especially in cases

in which dilated bronchial tubes were emptied with a gush of enormous
quantities of fluid at once after the manner described above. I do not
suppose that in such cases there is generally any active process going on in

the walls of the affected tubes themselves. On the other hand, in many of

those cases in which the odour is like that of gangrene of the lung the
development of foetor in the sputa indicates the abrupt commencement of a
destructive change both in the air-passages and in the pulmonary paren-
chyma, which rapidly brings about a fatal issue. The credit of having firs+

pointed out the clinical features of the disease in cases of this kind belongs
to Dittrich. His description is that it ** commonly arises in persons of the
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middle period of life who have suffered for years from bronchial catarrh,

"with abundant niuco-p-ariilent expectoration, and who may either have
already begun to waste, or may still remain well nourished. Suddenly, and
without apparent cause, tbe sputum becomes offensive, of a dirty-grey
colour ; tbe breath also stinks, poisoning the air around. Thereupon
follow severe dyspnoea, fever of typlioid character, rapid collapse, an earthy
dirty-yellow complexion, and ultimately cessation of expectoration, coma, and
death." At the autopsy the walls of some of the bronchial tubes are found
intensely inflamed and sloughing. There are more or less extensive areas of
pneumonic consolidation passing here and there into gangrene. Other
parts of the lung tissue are oedematous, exuding a fcetid liquid. The bron-
chial glands are greatly swollen, soft, and of a dirty-grey colour. Several
eases exactly in point have since been recorded by Traube. It must be
noted that the occurrence of hepatisation and gangrene of the substance of

the lungs is by no means limited to those regions which were before the
seats of bronchiectasis. Pneumonic patches may be scattered throughout
every part, of the organ on each side ; and it seems obvious that many of

them owe their origin to the inhalation of particles of putrid debris derived
f-rom tubes already diseased into such as have hitherto been healthy.

But the issue of putrid bronchitis is not always thus serious. Slight

eases sometimes end in recovery. We may then suppose either that there

has been no uJceration of the walls of any of the tubes, or that the
necrotic process has been limited, and that healing has taken place after

detachment of sloughs of no great size. Other cases, again, run on for

months with but little change in the symptoms, and without marked
impairment of the general health.

To complete my account of the effects of dilatation of the bronchial

tubes I may mention that in vol. xv of the ' Deutsch. Archiv ' Gerhardt has
recorded two cases in which a painful swelling of some of the joints occurred

as a sequela. He was inclined to regard this rheumatoid affection as

analogous to that which is met with after gonorrhoea or dysentery. To the

occasional supervention of abscess of the brain as a complication of suppur-
ative processes in the air-passages or in the lungs I have referred else-

where (supra, p. 546).

Of the causes of bronchitis generally, the chief is exposure to cold. In all

probability cold air entering the air-passages through the nose, or the

mouth, sometimes acts upon them as a direct irritant. It is true that the

nasal mucous membrane warms the air that traverses it, but, on the other

band, the experience of persons who venture into the open air at a low tem-
perature, with a bronchial surface already in a morbidly sensitive condition,

IS conclusive as to the fact that cough is very apt to be excited, and that

this is not the result of mere exposure of the skin to the cold. Still the

analogy of so many other inflammatory affections of internal structures,

"which contain no tubes communicating with the external atmosphere, is

entirely ' in favour of the view that bronchitis may also be set up by the

action of cold upon the surface of the body. And this is borne out by the

circumstance that in many cases there is no reason to suppose that cold air

has been inhaled. A patient may, for example, " take a chill " by getting

wet through, by sitting in a draught, by lying on damp grass, by merely

remaining motionless out of doors when perspiring profusely after exertion.

As a mle, it is especially when the body, from having been heated, is cooling

that danger of catching cold exists. The reason appears to be that when-
ever the body has more heat to dispose of than is required to maintain its

due temperature the cutaneous capillaries become dilated to allow as much
less of heat as possible. This is equally true whether the heat is supplied
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to the organism from without or generated in its interior (as when it is the
result of muscular exertion). Accordingly, after a Turkish bath, one
plunges for a few seconds into cold water, which causes contraction of the
Wood-vessels, before one ventures to sit in a room at an ordinary tempera-
ture. Rosenthal, and afterwards Eiegel, have shown by direct experiment
that if animals after exposure to great heat are removed and placed in air

which is not warmed, they go on cooling until their temperature falls below
the normal point. They therefore suggest that when a person catches cold,

what occurs is that blood from the surface of his body, chilled by loss of its

heat, is carried to deeper structures, until they also become less warm than
natural. If now there be anywhere a locus minoris resistantice, it suffers

and becomes inflamed. Some individuals are far more sensitive to the
action of cold than others. The risks of catching cold, which such per-

sons are constantly running, may, however, be often obviated to a great
extent by hardening the skin, that is, by exposing it regularly to sudden
•changes of temperature, so as to accustom its vessels to contract promptly
and vigorously. The best way of doing this is doubtless to sponge the
surface with cold water, or to use a cold douche or a shower-bath
every morning after a tepid bath. The cold bath by itself is probably less

effectual for the particular end in view, although it is all that is required
for robust persons with an active circulation, in whom it is followed by a
good reaction. Even in young children a warm bath, especially in the
morning, may always with advantage be followed by rapid sponging with
water somewhat chilled.

Many secondary, or (as they would formerly have been called) predis-

posing causes of bronchitis are really conditions which favour the injurious

action of cold. Thus the disease is very apt to attack young children on
account of their feeble powers of resistance. A curious point that came
out in some investigations made by G-eigel as to the infant death-rate in

Wurzburg was that bronchitis was relatively less fatal to illegitimate than
to legitimate children, the reason being in all probability that the latter are

•coddled up and kept warm, so as to be rendered more sensitive to cold than
they otherwise would be. The prevalence of the disease in Europe is, as
might be expected, least in the hot season of the year, from June to Sep-
tember, but it is a remarkable circumstance, to which I shall again have
occasion to allude, that its proportionate frequency in different months is

by no means exactly the same as that of acute pneumonia. This is true
also of the geographical distribution of the two affections. Bronchitis

increases in frequency from the equator towards the poles, but the increase

is not uniform in all longitudes, varying with the climatic conditions of each
particular country. What favours it most is not a low mean temperature,
but the occurrence of sudden and violent changes of temperature, and above
all the presence of much moisture in the air. In some parts of the tropics

bronchitis is by no means uncommon at the end of the hot season. There
are certain countries in which it is of very rare occurrence, especially

Egypt, the western prairies of North America, the plains of India, a part of

the Antilles, and California.

Next to cold, the entrance of irritant substances into the air-passages

during breathing is the most important cause of bronchitis. In speaking
of the aetiology of phthisis I shall be obliged to discuss in detail the influ-

ence of various occupations, in which the inhalation of dust is almost inevit-

able, upon the production of that disease. All those occupations also cause
B, great liability to bronchitis which may either in the course of time be
followed by the subsequent development of phthisis, or run a chronic course

without any such complication until it ends fatally by the supervention of

an acute attack, or by dilatation of the heart and dropsy. As I shall have
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to point out, pulverulent substances wliicli happen to be coloured, sucli as

carbon or oxide of iron, often tinge the sputum deeply when they have been
inhaled. But, on the other hand, it may happen that a miner, whose lungs

are anthracotic, sjDits up a yellow muco-purulent fluid, containing no
carbon whatever. Tliis accords with the fact that the bronchial mucous
membrane never itself becomes the seat of anthracosis ; even the peri-bron-

chial tracts of fibrous tissue derive the black deposit which is found in

them from the surrounding pulmonary alveoli, and not fi-om the tubes
themselves.

The inhalation of gases, especially nitrous or sulphiu'ous, is exceedingly
irritating to the air-passages, and not infrequently sets up acute bronchitis

in workmen whose occupation expose them to it. But, according to Hirt,

the chronic form of the disease is comparatively seldom traceable to this

cause. After one or two acute attacks a tolerance seems to be established,

and no fiu-ther ill-effects are observed. On the other hand, he speaks of the
emanations from certain oil works, from tar factories, and from the pans in

which brine is evaporated to make salt, as having a beneficial influence on
the bronchial mucous membrane.

The treatment required for bronchitis varies widely in different forms and
in different stages of the disease. It is not easy, in text-books, to lay down
imles for it.

In the milder forms of acute hronchial catarrh,—such as are often knowu
Tinder the name of tracheo-bronchitis,—little is necessaiy beyond placing the

patient in an ec[uable temj)erature, which should be at about 63°. Small
doses of ipecacuanha may perhaps be serviceable, by favouring exudation,

from the inflamed mucous surface. The apphcation of mustard poultices, or

of hot flannels sprinkled with turpentine, to the throat and to the upper part
of the chest often gives great relief to the sense of soreness along the trachea

and behind the sternum.

Very different measures are necessary in some cases of capillary hronchitis.

Sometimes, if suffocation appears to be rapidly impending, it is advisable,.

when the patient is an adult of robust constitution, to bleed from the arm
freely. Antimony is often the best medicine, and for a day or two it may
be given in considerable doses, so as to have a decidedly uauseant effect.

Another drug which may be veiy successful is lobelia, the ethereal tincture

of which is prescribed in half drachm or even in drachm doses at frequent

intervals. There are some cases, on the other hand, in which all depressing

remedies are obviously unsuitable ; and for the more dangerous among them,
the administration of turpentine sometimes affords the best chance of an'est-

ing the fatal issue which is obviously near at hand. In one of the very worst

cases which I ever had to treat, life appeared to be saved by alternate doses

of turpentine and of champagne.
It is very important to maintain a moist state of the air round the patients

A kettle on the fire, with a long tube throwing steam out near the patient's

bed, fulfils this indication better than anything else. But when it is used,

one must never forget that the ceiling and the curtains necessarily become
saturated with damp, and that if the temperature of the room should be
allowed to fall a few degrees during the night, or in the early morning, a
chill vnQ result which may probably be fatal to the patient. In some cases

the inhalation of steam gives much relief, or a medicated spray may be

employed, containing conium juice, or morphia, or salines such as chlorate

of potass. Large poultices are commonly placed round the whole chest

from front to back ; and mustard or tui-pentine is applied until the surface

is thoroughly reddened.
After a few days it is generally necessary to substitute for nauseant
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drugs, like ipecacuanha or antimony, sucli remedies as carbonate of ammonia^
squill, and senega. In tlie bronchitis or broncho-pneumonia of young children,

these are usually prescribed from a very early period.

In chronic bronchitis a great variety of medicines are useful ; the difficulty

is to formulate rules for selecting one rather than another of them. If the

cough is dry and hard, ipecacuanha is especially serviceable. If it is distressing

by its frequency, and apparently aimlessness, bromide of ammonium, or of

potassium, often gives relief. In such circumstances morphia or opium may
often be given with great advantage. After a few hours' sleep the patient

may wake greatly refreshed and iu all respects better. It is, however, always

necessary to consider, before prescribing opiates ia a case of bronchitis,,

whether one is likely to do harm by checking cough, and so prevent-

ing the tubes being emptied of their contents. If with lividity there is

stupor, or even drowsiness, such medicines must be carefully avoided. In
many cases, especially if the expectoration is viscid and abundant, sal

ammoniac is very useful ; it may be given in doses of gr. xv to gr. xx, with
a little syrup of lemon, or extract of liquorice to conceal its disagreeable

taste. Iodide of potassium is another salt which often does good service in

chronic bronchitis. In cases in which there is excessive exudation and secretioiL

from the surface of the mucous membrane, balsamic remedies are applicable ;.

tolu, benzoin, Peruvian balsam, benzoic acid itself. Or, again, one may
prescribe copaiba, turpentine, ammoniacum, or one of the foetid gum resins,,

such as assafoetida.

Of late years several physicians, in G-ermany especially, have made large

use of compressed air, and also of rarefied air, in the treatment of various

broncliial and pulmonary affections. In the earlier attempts recourse was
had to pneumatic chambers, made somewhat after the fashion of the diving

bell, in which the patients sat for an hour at a time, under a pressure of

If to
1-f atmospheres. It is obviously in very exceptional circumstances,

only that such elaborate constructions can be available in practice; and
therefore attention has been more recently devoted chiefly to the invention

of portable forms of apparatus, by which the patient is made to inhale air

of varying degrees of pressure without being himself immersed in it. Most
of these instruments are upon the principle of the ordinary gasometer used
to receive coal gas at gasworks ; an air-containing cylinder, open below, is

suspended in a cylinder, open above, so that the one can move freely up
and down within the other. By pouring more or less of water into the outer
cylinder, and then either pressing down the inner cylinder with weights or

lifting it up to varying heights, the air inside it may be compressed or it may
be rarefied to any desired extent. The object is to make the patient inspire

compressed air, or expire into rarefied air. A tube from the inner cylinder

is connected with a mask, which can be fitted air-tight over the nose and
the mouth. There is a stopcock, which is turned by the patient each time
he breathes, so that the mask communicates with the cylinder either during
inspiration or during expiration (as may be intended), whereas on reversing

the movement it communicates with the external air. Waldenburg, who-
invented this machine, usually directs that compressed air should be inspired

for five, ten, or fifteen minutes ; and then, after a pause, that expiration into

rarefied air should be practised for a similar period. The range of pressure

variations employed is but small, seldom exceeding -^^ m. or -gL m. of an
atmosphere, and being often not more than ^^^ m. or even y^^ ^- ^^^ most
cases two or three sittings a day are sufficient. It is obvious that so far as

emphysema is concerned, the greatest degree of benefit is to be anticipated

from expiration into rarefied air. The inspiration of compressed air, when
the whole body is not immersed in a pneumatic chamber, might be expected

to tend rather towards increasing the distension of the pulmonary alveoli^
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But, on the other hand, it is said that expiration into rarefied air may, in its

turn, do harm hy augmenting the flow of blood to the bronchial mucous
membrane, whereas inspiration of compressed air has the effect of increasing

the blood-pressure in the systemic vessels, and of unloading the pulmonary
vessels and the right side of the heart. It is therefore best to alternate the

two methods, as Waldenburg and others advise. And there is very strong

testimony of the beneficial action of this mode of treatment, in augmenting
(at least for a time) the physiological activity of emphysematous lungs, and
in relieving all the symptoms of bronchial catarrh.

In some cases of chronic bronchitis recourse may be had with advantage

to certain continental spas ; according to Braun those waters are the best

which contain a considerable amount of chloride of sodium as well as of

carbonate of soda. Ems in Germany and Mont Dore iu France may be
specially mentioned.

When it is considered desirable for a bronchitic patient to spend the

winter and spring away from home, the choice lies usually between climates

which are soft and "sedative" (such as Torquay, Penzance, Pau, Madeira),

those which are stimulant without too much risk of exposure to cold

winds (of the health resorts on the Corniche Eoad, Mentone and San Eemo
appear to be on the whole preferable to the rest), and those which are sur-

rounded by pine woods (such as Arcachon and Bournemouth).



PNEUMONIA

History—Anatomy and histology : stages, events, locality—Physical signs—
Clinical symptoms—Origin and nature of acute pneumonia—Prognosis—
Treatment

Nomenclature.—Although the term "peripneumonia" dates back to the-

days of Hippocrates, it is only since the discovery of auscultation, and as a
result of the systematic study of pathological anatomy, that a definite meaning
Las been attached to it in relation to other thoracic diseases, 'Bypneumonia
(the prefix, peri, having been dropped) is now understood an inflammation of
the alveolar texture of the lungs. But the disease which I am about to describe

is far from including all that the morbid anatomist recognises under the
same name. Not only has that form of pneumonia which arises by extension

from the terminations of the bronchial tubes to be excluded, but also many
other varieties which occur as the result of infective embolism, of the pene-
tration of foreign bodies into the air-passages, and of other morbid conditions.

It is a question, too, whether the pneumonia which follows injuries to the

chest, that which complicates affections of the heart, and that which so often

forms the immediate cause of death in persons suffering from almost any
chronic or acute disease may not each require to be placed under separate

heads. In strictness some addition to the name is necessary to distinguish

from other kinds of pneumonia that with which we are now concerned.

Consequently the Germans have adopted the designation of " croupous pneu-
monia," because the exudation mainly consists of a fibrinous material like

that which characterises croup. To English ears, however, this at present

has an awkward sound. And it is not likely to cause any real confusion if

I still often speak of "pneumonia" without any such qualifying epithet;

for whenever a patient (except indeed in childhood) is said to be sufferings

from " pneumonia " one always understands that croupous pneumonia is

meant. In this country it was at one time usual to call the disease " lobar
"^

pneumonia, by way of distinction from " lobular pneumonia," or the broncho-
pneumonia so common in children. But to this again there are the objec-

tions that neither is the whole of a lobe always affected, nor is the morbid
process always limited to one lobe.

Morhid anatomy.—The pneumonic process consists of a series of changes
by which the spongy pulmonary tissue is rapidly converted into a solid

mass, returning afterwards, in cases that recover, to its normal condition.

Systematic writers describe several distinct stages.

The first is the stage of " congestion " or " engorgement." During this,

the affected part of the lung is massive, heavy, of a reddish-brown colour.

It pits under the pressure of the finger, and a reddish frothy serum oozes from
its cut surface ; when the pressure is increased, its substance breaks down
much more readily than that of healthy lung. Microscopically, the most
obvious appearance is the dilated and tortuous state of the capillaries of

the alveolar walls ; minute punctiform haemorrhages are also to be observed
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especiallj in tlie connective tissue "between the lobules and beneath the

pleura.

Next comes the stage of " red hepatisation," so called because the texture

of the lung is solid, like liver. It now sinks in water, it does not crepitate

when pressed between the finger and the thumb, it is very soft and lacerable,

and little or no fluid can be squeezed from it. Its cut surface has a dull and
lustreless appearance, and it is distinctly granular. The granules are com-

posed of a solid inflammatory exudation, which completely fills up both

alveoli and infundibula. Eindfleisch gives drawings of masses of it obtained

by scraping the cut surface ; they form complete casts of the interior of the

spaces in which they were moulded. The red colour of the lung at this

period is probably due partly to the large quantity of blood in its capillaries,

partly to the fact that great numbers of red discs are extravasated and mixed
up with the exudation. The exudation itself consists mainly of coagulated

fibrin in the meshes of which are also seen more or less numerous leucocytes.

The third stage is that of " grey hepatisation." This is characterised not

only by a change in the colour of the affected parts of the lung substance,

which now pass through reddish grey to grey or even whitish yellow, but by
becoming even softer than before, by their being less markedly granular

on section, and by their beginning to emit on pressure a more or less

turbid fluid, which may be opaque, white and puriform. The extreme

forms of grey hepatisation are in fact described by some pathologists as

constituting a fourth stage, which they term " purulent infiltration." Histo-

logically there is a wide difierence between the characters of " red " and
those of " grey hepatisation." In the grey stage no fibrinous coagulum is

visible ; the substance which fills the alveoli now appears to consist merely

of a mass of crowded leucocytes. The extravasated red discs too are no
longer to be seen, Eindfleisch speaks of them as becoming decolourised

;

perhaps it is fair to suppose that they are absorbed by the rapidly multi-

plying leucocytes as suggested at p. 61. To account for the change of

colour it must also be assumed that the increased amount of exudation

compresses the pulmonary capillaries and drives the blood out of them.

But Eindfleisch remarks that it would be a great mistake to imagine that

this occurs during life to the same extent as after death. He finds that in

the dead body it is always easy to inject the vessels, and he therefore

concludes that the heart, so long as it is beating, must be able to keep up a

more or less active circulation through them. In other words, it is probable

that the grey appearance is, strictly speaking, a cadaveric change, A very

important histological distinction between the two kinds of hepatisation,

however, is afforded by the state of the alveolar walls. In the " red " stage

they are unaltered, except that their capillaries are distended; in the
" grey " stage they are infiltrated with leucocytes, which fill up every

interstice.

Events.—The formation of an abscess in the lung tissue, as the result of

true pneumonia, is admitted by all writers to be very rare. So far as my own
observations have gone, I am quite disposed to agree with those who doubt

whether it ever occurs. Cases have, indeed, been recorded ; but tte question

is whether an accurate pathology might not have led to a different interpre-

tation of them. I shall discuss elsewhere the termination of this disease in

gangrene, which is also infrequent, but which is undoubtedly sometimes

seen.

But pneumonia often ends in resolution. And in such cases an interest-

ing question presents itself, namely, whether it is possible for the disease

to pass through all its three stages and yet afterwards to undergo recovery,

Now, it is certain that subsidence not infrequently occurs at quite an

early period, before there is reason to suppose that any part of the lung
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has passed beyond the stage of engorgement. But it is equally certain tliat

many other cases end favourably after there has been clear evidence from
physical signs that the pulmonary tissue has become " consolidated," or (in

other words) has reached the stage of red hej)atisation. The doubt is

whether the occurrence of grey hepatisatiou or of purulent infiltration

is compatible with recovery. In their work on Pathological Anatomy,
Wilks and Moxon express a rather decided opinion that in most cases
the disease does not progress much beyond the "red" stage before resolution
begins. An opposite view seems to be generally entertained, chiefly in
consequence of theoretical conceptions as to the nature of the process by
which resolution is effected. There are obviously two ways in which the
pulmonary alveoli can be emptied of the exudation that fills them ; one is

by its escaping into the air-passages and being expectorated ; the other by
its being reabsorbed into the blood. Now, Eindfleisch maintains that most
of it takes the former course ; but I think that every clinical physician will
agree with Jiirgensen (in Ziemssen's 'Handbuch') that he is mistaken,
inasmuch as in many cases sputum is altogether wanting at this period of
the disease. However, before absorption can occur, it is generally supposed
that the exudation must liquefy and undergo a change more or less analogous
to that of fatty degeneration. And the assumption has been that this is

equivalent to the conversion of red hepatization into grey. But that such
an assumption is erroneous is apparent from the description given above of
the histology of the more advanced stage of the disease, which we have seen
to be attended not merely with softening of the inflammatory products, but
also with a greatly increased infiltration of leucocytes. And I am disposed
to agree with those who think that in all probability, when this stage is

reached, recovery is no longer possible. After the subsidence of pneumonia,
if the patient should die at no long interval from some other disease, the
lung is found to have nearly regained its healthy appearance, but to be
slightly redder and tougher than natural. I have notes of two such cases
observed at Guy's Hospital, but unfortunately not of any microscopical
investigations as to the exact state of the pulmonary tissue. Eindfleisch
speaks of a " loss of elasticity " as resulting from pneumonia, and as
continuing a long time after recovery has taken place.

It is a very important question whether, instead of subsiding, croupous
pneumonia ever leads to permanent changes in the lung, to the development
of fibrous tissue in it, constituting what is termed cirrhosis or chronic
pneumonia, or to a destructive process, ending in the formation of
cavities more or less like those that are seen in phthisis. Now, as regards
cirrhosis, though some observers (including Wilks) are opposed to the
belief that it ever arises in this way, I shall hereafter cite cases which seem
conclusively to prove that such a result does sometimes occur. But as for
the supposed termination of the disease in phthisis, I must confess that I
have always held to the opinion that the cases that have been so interpreted
were phthisical from the beginning.

Complications.—I have just alluded to the occurrence of pleurisy as a com-
plication of pneumonia. The fact is that whenever the inflammation reaches
the surface of the lung the corresponding part of the pleura always becomes
covered with lymph. Accordingly, some physicians always speak of the
disease as " pleuro-pneumonia," at least in those cases in which they discover
physical evidence of pleurisy during life. But this seems to be an unnecessary
refinement, and indeed to be rather misleading, since on post-mortem
examination lymph is found upon the pleura, even when there had been no
signs of its presence. Probably it is best to reserve the term pleuro-pneu-
monia for cases in which the pleurisy leads to fluid effusion, and so becomes
of clinical importance. Not infrequently there is likewise pericarditis, this
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having either arisen by extension from the pleura, or having developed itself

simultaneously in the serous menahranes covering the heart and the lung,

as well as in the lung itself. Sometimes the peritoneum, especially the

upper part of it, becomes coated with lymph. Sometimes the mediastinal

tissues are extensively infiltrated with a gelatinous exudation. The bronchial

glands are constantly found to be greatly enlarged, pinkish-grey, and soft

;

and sometim.es the sub-pleural lymphatics corresponding with the seat of the

pneumonia are seen to be distended with inflammatory products, giving a

marbled appearance to the surface.

As an occasional addition to the pulmonary lesion, must be mentioned

acute meningitis : how it arises is not very clear. A less infrequent

complication is ulceration of the larynx, the ulcers being placed over the

arytaenoid cartilages, just where ulcers are apt to occur in so many other

circumstances. Probably it is to the pyrexia which accompanies pneumonia
that one should refer some other morbid changes that are met with in the

post-mortem room, such as a moderate degree of enlargement of the spleen,

catarrh of the intestine, and catarrh of the kidneys.

Like almost every other disease of the pulmonary alveoli, pneumonia
attacks parts of the lungs only, and never the whole of them. Nor does

it generally affect even an entii-e lobe at once, but almost always begins at

some one spot, from which it rapidly spreads to others. All observers are

agreed that the right lung is more often the seat of pneumonia than the

left, the proportion being about as five to three. Sometimes both lungs are

attacked together or in succession. On either side the lower lobe is affected

far more frequently than any other part ; Jiirgensen says that it escapes

altogether only in one case out of four. Very often the inflammation begins

at the extreme base, and extends gradually upwards from day to day. But
sometimes it spreads downwards from the summit of the lower lobe, or

upwards and downwards from its middle, or backwards from the anterior

border. In the upper lobe it may either pass from the apex downwards or

from some other point in a different direction. Sometimes its distribution

remains strictly hmited by the lobar septa ; sometimes its spreading edge

forms a horizontal line, ignoring them altogether.

Signs.—It is by physical examination alone that the seat and extent of

pneumonia can from day to day be determined with any degree of accuracy,

although the other symptoms commonly enable one to form a confident

opinion both as to the nature of the disease and as to the part of the lung

in which it is most likely to be found. The earliest signs are generally

recognised by auscultation. According to Stokes, there may first be a

peculiar harshness of the vesicular murmur. But, as a rule, the first thing

to be detected is an entirely new or adventitious sound, which is called

"crepitation" or sometimes "fine crepitation." This is exactly like the

sound produced by rubbing a lock of hair between the fingers close to one's

ear. By Laennec, who discovered it, it was supposed to be pathognomonic of

pneumonia. But it is now known to occur likewise in oedema of the lungs,

and perhaps in catarrh of the smallest bronchial tubes ; and a sound very

like it, if not absolutely the same, may often be heard for successive inspi-

rations in the bases of the lungs of a person who has been lying on the

back with some febrile disease, if he is made to sit up and breathe deeply,

so as to fill those parts which have been for some time disused. In the

last case there can be no doubt that the cause of the sound is the opening
up of portions of the tissue that had become collapsed ; and almost all

observers are now agreed that in pneumonia it has a similar origin, being
due to the inspu-atory separation of the walls of alveoli and bronchioles

which, being swollen, had come into contact in expiration. Crepitation is,

indeed, heard only during inspiration, and sometimes only just at the end
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-of deep inspiration, as after coughing. One must therefore carefully search

for it before concluding that it is not present. But, on the other hand, the
fact must be admitted that in many cases of pneumonia this sign is not at

any time discovered. Whether it is ever really altogether absent in such
cases is perhaps doubtful, because it is in its nature transitory, and so may
Taave passed off before an examination of the chest was made. Sometimes,
liowever, it remains audible during almost the whole length of the disease

;

not, indeed, at the same sjjot, for where there is complete consolidation it

almost necessarily disappears ; but in one spot after another, as they are
successively attacked by the inflammatory process.

As the state of engorgement passes on to that of red hepatisation, there

are developed other signs, the chief of which may be briefly summed up
under the heads of dulness on percussion, bronchial breathing, and broncho-
phony with increased tactile vibration. The degree of dulness varies much
in different cases. There is never the absolute tonelessness that is met with
in cases of fluid effusion into the pleura ; nor is the sense of resistance to

the finger so great. Sometimes, however, the percussion-sound undergoes
very curious modifications, the explanation of which is by no means obvious.

Thus a cracked-pot sound is in some cases elicited ; this is attributed by
T)r Gee to the presence of "islets of unsolidified lung embedded in the
surface of the hepatised tissue." In other cases the sound has a more or

less markedly tympanitic quality, or is even a sonorous note like that which
belongs to a pneumothorax. The only way of accounting for this that I see

is by supposing that the chest wall is enabled to vibrate more freely by the
removal of the negative pressure exerted by healthy lung upon its under
surface. Sometimes the spot where the tympanitic sound is heard is not
directly over the consolidated part of the lung but in its neighbourhood,
over pulmonary tissue which may be imagined to be relaxed as the result of

the increased bulk of the consolidated part. Thus hepatisation of the

upper lobe of the lung behind may lead to the occurrence of a tympanitic
percussion-note beneath the clavicle on the same side. The bronchial

breathing that accompanies the second stage of pneumonia may exhibit

every variety of quality up to the amphoric. But sometimes no such sounds
are audible, and the explanation doubtless is that the tubes passing to

the consolidated part happen to be filled with fibrinous plugs. Broncho-
phony generally runs pari passu with bronchial breathing and presents like

differences of degree. Dr Gree, however, remarks that in infants a broncho-
phonic cry is often the only auscultatory sign that can be obtained. As
for increase of vocal fremitus, this, although sometimes well marked, is by no
means constantly present. Probably its occurrence depends upon the state

of the tubes leading to the consolidated part. If they are full, even of fluid

secretion, the transmission downwards of the coarser vibrations contained in
the voice is interrupted. It is only when the left side is the one on which
the fremitus is greater that this sign can be regarded as of clinical import-
a-nce, because on the right side it is very often greater in healthy persons.

It remains to be mentioned that when pneumonia affects only the central

part of the lung, or reaches no part of the surface except that which is in

contact with the diaphragm, physical signs are altogether absent. What is

more common is for the disease to begin deeply in the interior, but to become
superficial a few days later, so that all doubt as to the nature of the case is

soon at an end.

During the stage of resolution, the auscultatory signs of hepatisation
disappear, and they are commonly replaced by rales, which may vary
widely in character. Sometimes a crepitation is now heard which may be
scarcely less fine than that of the early period of the disease ; this is spoken
-of as " redux crepitation." In other cases the sounds are so In.rge, and at
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the same time so liiglily consonating in quality, fhat one migM imagine the

patient to "be at an advanced period of phthisis, with the lung breaking up
in all directions. Yet after a few days these sounds in their turn cease to

he audible. A considerable time generally passes before the vesicular

murmur becomes as loud and as distract as it normally should be. The
percussion-resonance also may long remain deficient, but chiefly in cases-

of which a marked feature has been concomitant pleurisy.

Clinical course.—An attack of pneumonia commoxdy sets in suddenly with

a well-marked rigor. Sometimes, however, there is not more than a sensa-

tion of chilliness, to which the patient may attach but little importance^

Sometimes the disease is ushered in by a convulsive seizure, or by vomiting,

which may be once or twice repeated. Occasionally its onset is insidious,

there being no symptoms to mark the exact time at which it begins. The
development of the pyrexia is very rapid. Jiirgensen cites a number
of observations which show that the temperature may reach 104° or

even a higher point within three or four hours from the commencement of

the shivering. At the same time the pulse is quickened and it becomes
full and bounding in character. There are the usual complaints of malaise,

headache, pains in the limbs, anorexia, as in every other febrile disease.

As the rigor passes off the cheeks acquire a crimson flush. A point on
which Addison used to lay great stress is that, as tested by the hand,

there is in pneumonia a pungent heat of the skin, which is observed in

hardly any other affection. I have shown at p. 42 how this has since been
confirmed by the observations of ScLiilein.

So far there is nothing in the symptoms to show that the thoracic

organs are the seat of the patient's illness. And formerly it was not

uncommon for the diagnosis to be given as " typhus " or " continued fever,'*

and for the autopsy to show for the fii'st time the real nature of the case.

Or if, as sometimes happens, there was violent delirium from the very com-
mencement, the patient becoming comatose and dying in twenty-four or

thirty-six hours, the disease was set down to " meningitis " or " encepha-

litis." But, in reality, a careful observer will seldom, if ever, fail to notice

indications that will lead him to thoroughly examine the lungs, and conse-

quently to form a correct judgment. One point of great importance, upon
which Dr Walshe has especially insisted, is a change in the pulse-respiration

ratio, i.e. in the relative frequency of the movements of the heart and of the

lungs. Healthy persons breathe once for every four or four and a half

pulsations of the heart. In febrile diseases in general, both pulse and
respiration are more frequent, but the relation between them is not much^
if at all, disturbed. But in pneumonia the increased frequency of the

respiration is out of all proportion to that of the pulse, the ratio being as

one to three or one to two, or higher still ; for the patient may breathe

sixty or eighty times a minute. Dr Walshe has observed the number
of respirations in the minute actually greater than that of the heart-

beats. Jiirgensen says that the cases in which this occurs are those

of old people with slowly acting hearts and atheromatous vessels. A
curious circumstance, to which Dr Walshe has especially drawn attention,

is that the amount of subjective distress produced by such rapidity of

breathing vaiies extremely in different cases; some patients breathing

thirty, forty, or even sixty times a minute are wholly unconscious of

any dyspnoea. Another indication that should draw attention to the

respiratory organs as the probable seat of the disease is, that the nostrils

work during inspiration, and that the sterno-mastoidei and the trapezii

muscles are tense and prominent. It may also be observed that the flushed

cheeks and the hps have a slightly purphsh tint.

But in many cases there are present from an early period, or from
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the very beginning, symptoms which point clearly to the real nature of
the disease, and even show in what part of the chest it is to be found.
One such symptom is pain, which is commonly situated near the nipple or
towards the axilla, and which may be the first thing to suggest to the
patient that he is otherwise than well. This pain is identical with the
2)oint de cote which will be described as occurring in pleurisy. And in
all probability, in cases of pneumonia, it is really due to the coincident
pleurisy, as Addison long ago taught. It is generally urged, as a reason
for adopting this opinion, that in many cases of pneumonia there is no
pain whatever. But that obviously proves nothing, unless it can be
shown that in such cases there is also no pleurisy ; and I am not aware
that this has been attempted. Indeed, pleurisy itself is sometimes pain-
less. Sometimes the pain does not appear until the patient has been
ill some hours, or not until the second day or even later. It is exceed-
ingly severe, and being increased by every movement, it leads the patient
to endeavour to fix the ribs by pressure with his hand, and also causes him
to curve his spine towards that side, so as to bring the ribs as close to one
another as possible. Sometimes the act of drinking produces so much
suffering that the patient will endure the great thirst jjroduced by the disease
rather than attempt to swallow. The cough, which is another early symptom,
is also modified by the pain, which interrupts it and as far as possible cuts
it short. The distress caused by the cough is greatly increased by the fact
that the expectoration in pneumonia, though very scanty, is extraordinarily
tenacious and viscid, so as to be got rid of with extreme difiiculty. Even
when it has reached the lips, it often clings to them, so that it can only
be removed by the handkerchief. And it adheres equally firmly to the
spit-jar, which may be inverted without any of it escaping. Pneumonic
sputum has also a peculiar colour, due to the circumstance that the frothy
mucus of which it mainly consists is intimately mixed with blood that has
perhaps undergone slight chemical changes during the time that has
elapsed since its extravasation from the vessels. This colour varies in
its shade in different cases. It is usually bright orange, tawny, or like

the rust of iron, so that to speak of "rusty" expectoration is common.
But sometimes the tint is a paler apple yellow, and sometimes it is the
bright scarlet tint of unaltered blood. Spitting of pure blood in such
quantity as to deserve the name of haemoptysis is uncommon. Eemak
some years ago pointed out that in pneumonic sputum there can some-
times be detected with the microscope branching fibrinous casts of the
smallest bronchial tubes. I am not aware that the observation has hitherto

been made practically useful, though in a doubtful case it might certainly

serve to show what was the real nature of the disease. For it is a mistake
to suppose that the occurrence of viscid rusty sputum is in itself patho-
gnomonic of pneumonia, I have now and then seen similar sputum in

other cases, though I can hardly say of what nature these were. But some
patients with pneumonia have no cough, and therefore no expectoration,

throughout the whole illness. In some cases the sputum is thin, watery,

and of a brownish-red colour, so that it is compared with prune-juice.

Such sputum is seen chiefly at advanced stages of the disease and when it is

taking an unfavourable course. But it may be present at an early period,

and in cases that ultimately do well. Probably, as Dr Wilson Fox suggests,

it really comes from a part of the lung affected with oedema.

Having thus developed itself, pneumonia commonly runs on for some
days with but little variation in its symptoms. As more and more of the
pulmonary tissue undergoes hepatisation the physical signs become
more and more marked, but otherwise the case often seems to show no
proportionate increase in its severity. The type of the pyrexia is usually
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continuous, witli the usual diurnal oscillations. Wunderlicb, however,

points out that it is not uncommon for an irregular brusque elevation of

temperature to occur, which is followed hy a no less sudden fall through as

many as 7° or even 9° F. to the normal point or below it, and that again in a
few hours by a fresh elevation. I have observed more than one case in

which such strange deviations in the regular course of the fever took place

again and again, and, in fact, constituted the greater part of the tempera-
ture chart without its being possible to find any explanation of them. After

the first few days the shin is in many cases moist, and there may be profuse
sweating. The pulse may gain in frequency from day to day, but sometimes
it remains for several successive days at 90 or 100, the only change in it

being that it becomes gradually smaller and softer, and even dicrotic in

character. In adults there is always ground for alarm if it rises to 120, but
in young children it may reach 130 to 140 without there being any danger

;

in old people it commonly stands at a much lower point. A symptom,
which usually makes its appearance between the second and the fifth day,

is an eruption of herpes upon the lips, and sometimes at the anus, or

even upon the limbs. It is said to occur in from two fifths to one half of all

cases of pneumonia ; and what is very strange is that it is far more common
in cases that do well than in those that end fatally. This has long been a
traditional opinion, and it seems to have been estabhshed by the observa-

tions of Geissler, who found (' Arch. d. Heilkunde,' 1861) that out of

421 cases the mortality among those in which there was no herpes was at

the rate of 29 3 per cent., whereas among those with herpes it was only at

that of 9*3 per cent. The tongue is of course furred in pneumonia ; as the
disease advances it may become dry and brown, and covered with sordes.

The bowels are generally constipated, but sometimes there is diarrhoea. An
icteric tinge of the conjunctivae is not uncommonly present, and sometimes
there is well-marked jaundice of the skin. Formerly it was taught that
this occurred only when the base of the right lung was the seat of the
disease, and that it was due to the extension of inflammation through the
diaphragm to the liver-substance. But the truth is that sometimes the
pneumonia affects the upper lobe of the right lung or some part of the left

lung. And it would seem that the explanation must be that the jaundice
is due either to venous congestion of the liver transmitted from the lung
through the right side of the heart, or to a catarrh of the common bile-duct

accidentally present as a complication. The urine in pneumonia is scanty,

of high specific gravity, high coloured, strongly acid, depositing urates in

abundance. The amount of chlorides excreted by the kidneys undergoes a
great diminution ; they may even be altogether absent. At one time it was
thought that this was of considerable diagnostic importance. But the same
thing occurs in almost all other febrile diseases likewise, the explanation

being apparently that the salts in question are retained in the body, for it

cannot be supposed that the supply of them in the food is lowered to such a
point as to account for so great a difference. Not infrequently the urine
contains albumen in moderate quantity.

Many patients with pneumonia retain their consciousness throughout
the whole of their illness, or merely wander a little at night during their

broken sleep. But in other patients delirium is a veiy prominent symptom,
and it may be of a furious maniacal type. This is said to be more often

the case where the upper than when the lower lobe is the seat of the
disease. In persons who have been intemperate pneumonia is often
attended with symptoms exactly like those of delirium tremens, which
affection may indeed be said to be present as a complication. Another
thing that seems to determine the occurrence of severe cerebral symptoms
in pneumonia is an inherited neurotic tendency ; in one of the most terrible
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cases I ever saw, that of a man whose last hours were passed in a paroxysm
of raging madness, I was told that there was hardly one of the brothers and
sisters of the patient who had not suffered from one form or another of

nervous disease.

Prognosis.—The frequency of a fatal termination in pneumonia is, on the
whole, far less than might have been anticipated. But to state with accuracy
what is the average death-rate in this disease is at present impossible. One
difficulty is that it varies enormously, according as primary cases are more or
less numerous in proportion to those which are secondary to some other

affection, and which are often obviously hopeless from the very first. Then,,

again, the danger of pneumonia is widely different at different ages
—children almost always recover (it must be remembered that we are

now concerned only with "croupous" pneumonia). Again, in young
healthy adults, of temperate habits, recovery is the rule ; Jiirgensen gives
the death-rate in such cases as from 3 to 6 per cent. But to old people, or
to those who (though not old) are worn out by overwork, dissipation

or drunkenness, the disease is exceedingly fatal ; though from time to time-

one sees a patient recover even when the circumstances have appeared
most adverse. In an individual case, if the symptoms are severe danger
is indicated ; or, again, if the local lesions are extensive, and especially

if both lungs are affected. But experience has taught me that it is never
safe to speak confidently of the prospect of recovery of a patient with
pneumonia, however favourable its course may be during the first few
days. Suddenly a change for the worst is apt to occur ; the pulse, which:

may have been of moderate frequency hitherto, runs up rapidly, and in a
few hours the end may come. In all probability the cause of the fatal issue

in such cases is the supervention of an inflammatory oedema in parts of the
lungs that had previously been unaffected by the disease. Other cases

go steadily downwards from their very commencement. However this may
be, the symptoms which precede death are generally the same. The breathing
becomes more and more rapid, and it is shallow and superficial, the patient

being no longer conscious of the necessity for filling his lungs, as is shown
by his sinking down in bed away from the pillows by which he had been
propped up. The face is intensely livid and pale, so that it may be described
as slate-coloured. The skin is covered with a cold sweat. The pulse
becomes weak, irregular, and finally imperceptible. But in certain cases
death is sudden, the heart failing during some effort, as when the patient

raises himself up in bed. Lastly, it now and then happens that the occur-

rence of ttie crisis (which will be described in the next paragraph) is followed
by great prostration and collapse, which end fatally.

In cases of pneumonia that end in recovery, the subsidence of the pyrexia
and of the other symptoms commonly takes place abruptly, hy crisis. And
in about sixty-five cases per cent, when the exact duration of the disease can
be reckoned from their having been an initial rigor, or convulsive seizure,

or attack of vomiting, the crisis is found to occur between the fifth and the
eighth days. In some cases it is even earlier ; in others it is delayed until

some time in the course of the second week. Sometimes fever continues
longer even than this ; but I agree with Jiirgensen in thinking that when-
ever defervescence fails to occur by the fourteenth day there is ground for

suspicion that the case is either not one of croupous pneumonia in a strict

sense, or else that some complication or other is present. It almost always
happens that the crisis begins in the evening or night, scarcely ever in the
forenoon. The fall of the temperature is usually rapid, being completed in

about sixteen hours, or sometimes even in five or six hours ; but in some
cases from twenty-four to thirty-six hours pass before the thermometer
reaches 98"5°. Por the next two or three days it often stands below the
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normal point ; the lowest reading observed by Jiirgensen during this time
was 95*5° (in the rectum). Sometimes, however, the defervescence in pneu-
monia takes place gradually, or by lysis, occupying two or three days. In
cases which end by crisis, it is surprising how much better the patient feels

as soon as the pyrexia has subsided. His appetite quickly returns, he sleeps

well, his skin perspires comfortably. Both the pulse and the respiration

decline pari passu with the temperature. Yet the physical signs may at first

fail to indicate any improvement in the state of the affected lung, and
several days may pass before the consolidation can be said to have cleared

lip to any great extent.

PatJiology.—With regard to the nature of pneumonia, and its relation to

other affections, there are two opinions. The most obvious view is to look
upon it as an inflammation attended with jjyrexia, like other severe inflam-

mations. Against this, however, many objections may be urged. Some of

them are based upon what is knovra as to the astiology of the disease.
" Catching cold " is commonly supposed to be the principal exciting cause of

pneumonia, as it undoubtedly is of pleurisy and of bronchitis. There
is no physician who cannot recall to his memory numerous instances in which
patients were attacked immediately after getting wet through, or after lying

on damp grass, or after some other very definite exposure to cold ; there
being no doubt as to the part played by such circumstances in bringing on
the illness. But writers who have tabulated their cases, with the object of

determining the frequency of the operation of cold as a cause of the disease,

have failed to trace it in any but a comparatively small proportion of them.
Among 205 cases collected by GrisoUe, 45 were, indeed, supposed to

be due to cold ; but among 186 cases of Ziemssen's only 10, and among 212
cases of Griesiuger's, only 4 could be clearly attributed to this cause. (These
figures I take from Jurgensen's article in Ziemssen's ' Handbuch.') Again,
in the relations of pneumonia and of bronchitis respectively to different

climates and to different seasons of the year, there appear to be certain

differences that would hardly have been anticipated on the view that the two
diseases have the same aetiology. Pneumonia does not, like bronchitis,

increase in frequency with the latitude, from the equator towards the poles.

And as for its occurrence at various seasons of the year, observations made
at Vienna have shown that whereas in that city the prevalence of bronchitis

reaches its maximum in March and then gradually declines through the rest

of the spring and summer, the prevalence of pneumonia increases steadily

from February to May, after which it falls rapidly. This last part must not
indeed be taken as applying to other places besides Vienna, still less to

Europe generally ; for Jiirgensen points out that there is a broad difference

between continental and insular climates as regards the months in which
pneumonia is most apt to occur ; in the former it is between March and
May, in the latter between December and February, But if the year
be divided into two halves, the one from December to May, the other
from June to November, then it is found that in whatever part of Europe,
two thirds of the cases of the pneumonia fall into the first half, one third into

the second. Another point which tends to confirm the opinion that pneu-
monia is not generally directly due to cold is that sailors and others whose
occupations expose them to bad weather do not seem especially prone to

be attacked. Again, Jiirgensen maintains that the disease is not capable
of being set up by local injuries to the chest, wounds of the lungs, foreign
bodies in the bronchi, or any like causes. Of course he does not deny that
any of them may give rise to inflammation of the pulmonary tissue, but his

contention is that this has not the characters of true "croupous " pneumonia.
He also declares that it is impossible to induce that affection experimentally
in animals. Sommerbrodt had stated that he saw it follow the injection of
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a solution of percUoride of iron into the air-passages ; Jurgensen repeated

the experiment, but says that the result was not the same.
Different opinions have been expressed as to whether pneumonia is more

apt to occur in persons who are strong and healthy, or in those who are

weak and delicate. There is no difficulty in finding instances in support of

either view, but although one cannot help being profoundly impressed by
the cases that one now and then sees of vigorous young men carried sud-

denly off by this disease, I believe that they are after all exceptions. Jiir-

gensen insists on its frequency in prisoners, and in those who are worn down
by wasting maladies, such as cancer or diabetes. It is met with at all ages
and in both sexes, in males rather more often than in females.

I cannot say that the facts above stated in regard to the aetiology of

pneumonia appear to me to go very far towards disproving the common
opinion that it is essentially a local inflammation accompanied by a sym-
ptomatic pyrexia. Jurgensen, however, attaches importance to them as

tending to show that it properly belongs to the group of infective diseases,

and is due to a specific exciting cause. His chief other reasons for this view
are (1) that throughout its course there is no constant relation between the
local and the febrile symptoms, and (2) that its course is " typical." Con-
tagious it certainly is not, but indications are not altogether wanting of it

sometimes prevailing epidemically. Instances have been recorded of its

attacking in turn different inmates of the same house, and in certain years

it has been far more frequent than usual.* But the same things may be
said of many other affections, such as jaundice, the local character of which
remains undisputed.

The truth seems to be that the question of the real pathology of pneumonia
is involved in a much wider one, to which at present no positive answer
can be given. We have seen, in the chapter on Inflammation, that many
modern observers believe that no form of spreading inflammation is due
merely to the reaction of the organism against a local injury. If this be the

case some specific exciting cause, such as Jurgensen assumes for pneumonia,
must be supposed to be present in a vast number of other inflammatory
diseases. Probably many years will pass before the true relations of all of

them are fully understood. In the meantime it would not be really advanc-
ing in the right direction to detach pneumonia from other thoracic affec-

tions, with some of which it may after all prove to be closely allied, or

to force it into a close relation with the group of acute specific diseases

as now understood, from which it certainly differs in many important
particulars.f

Recurrence.—A person who has once suffered from pneumonia is

afterwards more likely to be attacked by the disease than if he had not
already had it. Instances have been recorded in which it has recurred
eight, ten, and even twenty-eight times. Relapses are not frequent, if by
this term we understand the repetition of the morbid process before the
patient has completely recovered from a former attack ; when such a thing
happens it probably ought to be regarded rather as an independent illness,

•due to the renewed operation of the exciting cause upon a system now

* The most detailed observations that I am acquainted with, as tending to establish

the epidemic occurrence of pneumonia, are those recorded in a volume published in 1883
by Jurgensen, with regard to the prevalence of the disease from 1873 to 1881 in the
village of Lustnau, near Tiibingen.

t [In addition to the above arguments in favour of the specific non-traumatic character
ofpneumonia, the discovery of an apparently peculiar micrococcus by Friedlander (* Virchow's
Archiv,' vol. 87) must be mentioned. The theory which Jurgensen advocates was held
by Oppolzer, and in this country has often been put forth, among others, by Sir Andrew
dark, who even maintains that true pneumonia is not inflammation at all. See, on this and
other points, Dr Sturges' excellent monograph.—Er».j
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exhausted hj pyrexia. Sometimes the same part of the lung is affected

on successive occasions, sometimes not.

The treatment of pneumonia has heenthe subject of more discussion, and
of greater differences of opinion, than that of almost any other disease-

Forty years ago it was the universal practice to bleed freely and to

administer calomel, antimony, and opium. In place of this " antiphlogistic
"

method the administration of wine or brandy in large quantity was afterwards

commonly adopted, mainly under the influence of the late Dr Todd. But
for several years past the conviction has prevailed that, as a rule, no active

interference with the natural course of the disease is needed.* The patient

must be kept in bed, in a well-ventilated room at an equable temperature,

and he must not be allowed to talk. His diet should consist of milk, beef

tea and gruel. For medicine it is generally considered sufficient to prescribe

salines, with ipecacuanha and other expectorants. The pain, however, when
it is severe and interferes with the freedom of the breathing, must be kept

under control ; a mustard plaister or a blister will sometimes very quicMy
relieve it, or laudanum may be applied externally upon a hot flannel ; or it

may be necessaiy to use morphia hypodermically. Sleep, too, must be
secured by chloral, or opium or morjDhia, if there is wakefulness, but when
lividity and other signs of failure of the respiration appear, much caution is

required in the administration of such remedies. If indications of cardiac

weakness show themselves, stimulants should be given, sometimes in large

quantities. Patients advanced in years commonly need brandy from the

very commencement of the disease.

Of late, however, it has been asserted by some Gennan physicians that

better results can be obtained by vigorous antipyretic treatment, hke that

which has been described in the chapter on enteric fever. At Basle cold

baths have been used whenever the temperature rose a little above 102°

;

Jiirgensen adAdses that 104° should be the point at which the baths should

be systematically employed, for patients whose temperature ranges at from
101° to 103° he merely orders a tepid bath in the morning so as to increase

the nonnal remission during the early part of the day. He also administers

quinine in doses of thirty grains at inteiwals of forty-eight hours. The
theoretical basis on which this practice is made to rest is that the great

danger of pneumonia is failure of the heart as the result of the combined
action of pyrexia and of disturbance of the pulmonary circulation caused by
the pneumonia. In proof of its efficacy Jiirgensen adduces a tabulated

statement of the fatal cases that have occurred in his practice, showing that

scarcely any of his patients died except such as had some dangerous com-
plication. This observer makes a point of giving wine as a stimulant to the

heart before each cold bath, and when signs of cardiac failure appear in the

coui'se of the disease he gives alcohol very freely, as well as camphor and
musk.

So far as I know, the antipyretic treatment of pneumonia has not

hitherto been tried, on a large scale at any rate, in this country. I have
hitherto felt satisfied with the results of the usual "expectant" method^
which in the large majority of cases certainly could not be bettered.

CiEEHOSis OF THE Lttng. Cheonig Pneumonia.—The term " cirrhosis

of the lung " was first used in 1838 by Sir Dominic Corrigan, for an affection

of the pulmonary tissue consisting in a replacement of its alveolar structure-

by a fibroid material, histologically analogous to that which in the liver

causes the disease known as cin-hosis of that organ. Unfortunately, how-
ever, the mere presence of such a fibroid material in the lung is very far

* [The principal share in establishing this reform in practice on a sound basis of

observation mnst be attributed to the late Dr Hughes Bennett, of Edinburgh.

—

Ed.]
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from being characteristic of any one morbid pi'ocess. When I come to

discuss the subject of phthisis, I shall express my own belief that in all but
an insignificant minority of cases what has of late been termed " fibroid

phthisis " is nothing but an advanced stage, or a very chronic form, of a
disease that is really tubei'cular. I even incline to the opinion that this is

true of those destructive affections of the lung which are set up by the

inhalation of dust. Still there can be no doubt that exceptional instances

are now^ and then met with, to which such an explanation is altogether in-

applicable. One peculiarity that often characterises them is that whereas
the whole of one lung may be shrunken into a hard grey mass, showing no
trace of its proper structure, the opposite lung is perfectly free from any
similar morbid process. I need not say that in phthisis long before one
lung is completely destroyed the other always becomes involved in the

disease. Another feature is that when one part of a lung is affected before

the rest it is usually the lower lobe. I have notes of five cases which were
observed in the post-mortem room of Guy's Hospital, and in each of which
the bases of both lungs were found to have undergone cirrhosis. In not a
single instance was there any indication of the presence of tubercle, nor were
any caseous nodules or masses present.

The pathology of this affection is still a matter of uncertainty
;
possibly

it has different modes of origin in different cases. Sometimes it seems to

have begun in an attack of pneumonia. This is a question which I have
already touched upon at p. 895, where I cited the opinion of Dr Wilts that

"croupous" inflammation of the lung, if it does not prove fatal, always
undergoes resolution, and never leads to a chronic form of consolidation and
induration of the pulmonary tissue. But, after all, the evidence on which
this opinion was based must have been of a negative kind, consisting in the

observation of a number of cases, in none of which such a result was noted^

In hospital practice it can obviously happen but very rarely that a patient

should come under the eye of the same physician during an acute illness,

and again many months or even years afterwards, when a chronic affection

of the lung proves fatal, so as to afford opportunity for exact pathological

investigation. However, medical literature contains several carefully

recorded cases in which the origin of cirrhosis in pneumonia appears to have
been clearly established. I may cite two from Dr Bastian's collection of

thirty cases, tabulated in vol. ii of ' Reynolds' System.' One is a case of

Charcot's. The patient, a man aged sixty-one, was admitted on March
30th, 1850, He had been attacked five days before with rigors and pain in

the side, and had rusty sputa. There were all the signs of pneumonia
affecting the whole of the right lung. There continued with but little

alteration until his death on July 19th, At the autopsy the right lung was

.

of a greyish blue colour on section, as hard as cartilage, shrunken to two
thirds its natural size, and enveloped in an immensely thickened fibrous

mass. The other was recorded by Dr Mayne, of Dublin. It is that of a

man, aged fifty-four, who in July, 1855, after a hard day's work, was seized

with rigors and all the symptoms of pleuro-pneumonia. The acute disease

subsided, but he never afterwards regained his health and strength. In

October, 1856, he was attacked with fresh febrile symptoms, and he died at

the end of the year. The lung on post-mortem examination was found

affected with well-marked cirrhosis. Eecently Diirr has recorded in a
volume published by Jiirgensen at Tiibingen two further cases, which

occurred in very young children, but in each of which the primary attack

appeared to be one of croupous pneumonia. Probably it often happens that

the pneumonia which leads to cirrhosis, instead of belonging to the croupous

form of the disease, is rather of the catarrhal form, occurring secondarily to

measles or to whooping cough. I may incidentally observe that I am parti-
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cularly disposed to refer to this cause one variety of the affection, in which,
instead of the tissue of any part of the lung being all converted into a
fibrous substance, it is marbled or intersected by bands crossing one
another so as to split it up into areas of various sizes and shapes. Such an
appearance, which is not uncommonly seen in the post-mortem room, is not
Imown to possess any clinical significance. I think it is generally supposed
to represent an early stage of cirrhosis, such as might have advanced, if the
patient had lived, to total destruction of the pulmonary texture. But it has
seemed to me to be rather a residue, or relic, complete in itself, of the
former acute process.

In most cases of cirrhosis, the pleura over the affected part of the lung
is adherent to the parietal layer, and the two together form a dense white
mass, of cartilaginous hardness, and from a quarter of an inch to an inch in
thickness. The only way to remove the lung from the chest at the autopsy
is to cut it out with the knife. There is also a similar thickening of the
pleural layers separating the different lobes. This state of the serous
membrane has led to the notion that the affection may, perhaps, have begun
as in an attack of pleui'isy, and that the lung-substance may have been
invaded from the surface. But I am rather disposed to agree with Dr
Wilson Fox in doubting whether it is possible for the whole of the interior

of a lung to become cirrhosed in such a manner by extension along the
interlobular septa. A case showing how easily erroneous conclusions may be
drawn, even from post-mortem observations, occurred at Guy's Hospital in

1877. A man, aged twenty-seven, died of disease of the left side of the chest,

with a history of having had inflammation of the lungs at the age of fifteen,

and some thoracic affection even before that, in early childhood. There was
found to be a localised empyema in front, and the pleura elsewhere was
thickened in places to the extent of an inch. The lung was very small, but
its tissue was generally healthy, except that it was intersected by fibrous

bands. It would have been natural to infer that the organ had been
invaded from without. But the apex of the other lung was affected in a
precisely similar way, although the serous membrane covering it was in a
nonnal state.

Dilatation of the bronchial tubes in the affected lung or part of a lung,
is present in most cases of cirrhosis. So intimate, indeed, has been supposed
to be the connection between these two morbid conditions, that Jurgensen
(in Ziemssen's ' Handbuch ') discusses them together in the same chapter.

This, however, is certainly a mistake. As I have already remarked at

p. 884, various forms of bronchiectasis may occur without there being any
change in the pulmonary tissue, unless it is perhaps emphysema. And in
no fewer than six of Dr Bastian's thirty cases of cirrhosis, it is expressly
stated that the tubes were of the natural size. As to the relation between
bronchial dilatation and the lung affection, when they coexist, there are

differences of opinion. Some think that a chronic inflammatory process
may start from the tubes and lead to a gradual fibrous thickening of the
alveolar walls with obliteration of their cavities, just as in other cases an
acute gangrenous pneumonia is well known to spread from them. But the
very definite localisation of the morbid process, the completeness of the
destruction of the pulmonaiy texture, and the fact that the pleui'a becomes
so greatly thickened, seem to me to form strong arguments against this

view. By Corrigan it was suggested that the occurrence of bronchiectasis

Tvas secondary to the cirrhosis ; he imagined that the contraction of the
adventitious fibrous material in the lung dragged upon the walls of the tubes,
.so as to widen their channels. Dr Wilson Fox, however, seems to me
to be more likely to be right in thinking that if the dilatation of the
tubes really follows the lung affection, it is caused by the expiratory force
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of cough, exactly as it is in other circumstances : at an early stage of the

disease it is fair to suppose that all the affected structures may "be soft and

yielding.

On the whole, I am disposed to conclude that there is but little proha-

hility in favour of either of the two views that would refer the origin of

cirrhosis to a starting-point beyond the walls of the pulmonary alveoli them-

selves. Many of those cases which cannot be traced definitely to an ante-

cedent acute attack of lung inflammation, may, after all, have arisen during

an illness that occurred in childhood, so far back as to have been forgotten.

And it seems by no means impossible that in others the morbid process

may be chronic from its commencement, a true primary chronic pneumonia.

Incidence.—Cirrhosis seems to be most apt to occur during early adult

life and middle age ; nearly two thirds of Dr. Bastian's cases proved fatal

between the ages of fifteen and forty. There were more males than females

among the patients, in the proportion of four to one.

Symptoms.—Clinically the symptoms of cirrhosis vary according to its

extent. If it affects only a small portion of one lung, or even of both lungs,

the patient becomes a chronic pulmonary invalid, with cough and dyspnoea;

the expectoration is purulent, sometimes stained with blood, sometimes dirty-

grey in colour and offensive ; the fingers become clubbed, and there is more or

less marked emaciation. The physical signs are those of consolidation of the

pulmonary tissue, with the addition of more or less abundant rales, which

may be consonating or even metallic in character. Such cases are not at all

uncommon in hospital practice. But after staying a certain number of

weeks in the ward, the end is that the patient is discharged unbenefited,

or at best with some relief to the symptoms from the treatment adopted.

In each of the five cases of cirrhosis of the bases of both lungs, above

referred to as having been observed in the post-mortem room at Guy's

Hospital, the cause of death was either quite unconnected with the pulmonary

affection, or else it was an attack of acute pneumonia, or lardaceous disease

of the kidneys, the result of the protracted suppuration.

Very different is the course of cirrhosis, when it involves the whole of one

lung. In that case the affected side of the chest falls in, so that it measures

in each direction much less than the other side. There is often considerable

difficulty in distinguishing the disease from a mere chronic pleurisy with

retraction, or even from a malignant tumour producing a like condition.

According to Dr Walshe, there is not in cirrhosis the same degree of twist-

ing of the ribs on their axes as in pleurisy, nor is the shoulder lowered so

much, nor is the inferior angle of the scapula tilted so far outwards. Great

assistance in the diagnosis may be afforded by the discovery of rales on

auscultation, and by the presence of an abundant purulent, and perhaps

offensive, sputum. Prom malignant tumour cirrhosis is commonly dis-

tinguished by the state of the mediastinum. This, in the disease now under

consideration, is dragged out to the farthest possible extent. If the right

lung is cirrhosed, the heart is seen beating at the right nipple, if the left,

its visible pulsation may extend upwards nearly to the left clavicle. In

either case the opposite lung undergoes an extreme degree of enlargement, so

that the whole sternal region, and even the space beneath the costal carti-

lages on the affected side, becomes resonant on percussion, and transmits to

the stethoscope a loud vesicular murmur. After a time, however, this over

distended and perhaps hypertrophied lung fails to carry on the respiratory

function efficiently. The right side of the heart becomes dilated, a tricuspid

regurgitant murmur develops itself at the ensiform cartilage, the patient

suffers from permanent orthopnoea, the liver becomes nutmegged, and ascites

and oedema of the lower limbs set in. The case in fact assumes all the

characters of one of heart disease with dropsy, and so terminates fatally.
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About the treatment of cirrliosis of the lung, all that need be said is that
for the relief of the different symptoms such remedies must be used as are
recommended for the like symptoms in other diseases, such as phthisis and
bronchitis, which are more commonly met with in practice.

Gangrene op the Lung.—This affection, to which allusions have already
been made, forms no exception to a statement made at p. 59 with regard
to gangrene in general, namely, that the death of any part of the human
body is always either the result of an intense inflammation, or else of an
injury which, if a little less severe, would have set up inflammation, but
which by its violence kills the tissues outright before there is time for
inflammation to occur.

Of pulmonary gangrene without antecedent pneumonia it would, indeed,-
be difficult to find unequivocal examples. But in the post-mortem room
cases are sometimes seen in which there has been rapid and extensive
sloughing of a portion of a lung, and in which no zone of hepatised tissue
separates the gangrenous part from that which is healthy or merely
cedematous. In such cases the fact of there having been inflammation is,

at any rate, unproven. Generally, however, the sloughing mass lies within
a more or less broad area of consolidated lung substance, of which it had
evidently at one time formed a part. Should the disease have proved fatal
at an early stage, the one may slide off gradually into the other ; should
it have reached a more advanced stage, there may be a well-marked line of
denaarcation, or extrusion may even have occurred, with the formation of a
cavity. It does not seem to me that it is in accordance with actual expe-
rience in the deadhouse to distinguish two separate forms of pulmonary
gangrene, the one "circumscribed" the- other "diffuse," as is done by
almost all writers from the time of Laennec, who was the first to recognise
it as a special affection. With regard to the anatomical characters of
gangrene of the lung, little more need be said than that the diseased part is

of a dirty greenish brown or black colour, and so soft as to be sometimes
almost diffluent. It is often horribly foetid, but I think I have seen cases
in which there has been no marked odour, probably from death having
occurred before putrefaction had had time to set in. Microscopically I
believe that the pulmonary structure is sometimes hardly to be recognised,
the alveolar walls having broken down into a mere granular debris.

As I have observed at p. 893 in describing the disease, which is from a
clinical point of view the chief kind of Pneumonia, and which is almost the
only one that can be regarded as a definite member of the nosology,,

that it rarely leads to gangrene, except in very old and feeble persons,
in drunkards, and in those who are exhausted by some other acute
or chronic malady, as (for example) by diabetes. But I can recall to mind
one or two instances in which what had appeared to be an ordinary attack
of " croupous " inflammation of the lungs in a healthy subject has, when
the acute stage subsided, been followed by symptoms which seemed to

indicate that at least some of the hepatised tissues had undergone slough-
ing. Dr Walshe records just such a case—that of a man who was slowly
recovering from an attack of pneumonia of the right lower lobe when
haemoptysis set in, and was followed by the copious expectoration of a frothy
intensely foetid fluid, while at the same time physical signs like those which
indicate the formation of a cavity made their appearance. Ultimately this

patient left the hospital in fair general health, and with no physical signs

except such as commonly denote " hard consolidation." Another pulmonary
disease, in the course of which gangrene may occur, is phthisis. Dr Walshe
speaks of having seen some six cases in which the special fcetor appeared
incidentally in connection with tuberculous vomicae already formed. To one.
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of these cases I shall have occasion to refer later on. Far more frequently,

gangrene of the lung arises out of an inflammatory process of septic character.

There are various ways in which such a process may be set up. Sometimes
it is by direct extension from neighbouring parts, as when an ulcerating

cancerous growth in the oesophagus eats its way into the lung, or when
perforation occurs from a suppurating hydatid or simple abscess of the

hver, or from an abscess starting from an ulcer of the stomach, or even from
a putrescent empyema. Sometimes the infection is brought by the blood-

vessels, as when septic emboli become lodged in branches of the pulmonary
artery, having been derived from a cerebral sinus diseased as the result of

some ear affection, or from a systemic vein in the neighbourhood of a part

involved in an " unhealthy " inflammation, or even from the right side of

the heart in a case of ulcerative endocarditis. Almost all these causes of

pulmonary gangrene will be found mentioned elsewhere. In yet other cases

the disease starts from the bronchial tubes. A foreign body, as a piece

of bone impacted in one of the bronchi, is very apt to set up a sloughing

pneumonia ; or it may even be caused by the entrance into the air-passages

of pulpy or liquid food, as in patients who have chronic laryngeal disease, or

in those who are comatose from apoplexy, or in lunatics who have to be fed

by force. A like result may be produced by matters from the stomach
drawn into the lungs during the act of vomiting, especially in persons

rendered insensible by anaesthetics ; I have seen death brought about in

this way in cases of hernia or of intestinal obstruction in which there had
been a copious discharge upwards of the contents of the small intestine.

Again, putrid materials that pass into the air-passages may be originally

derived from the mouth, as in cases of gangrene of the cheek or of the

tonsils, of diphtheria of the fauces, or of sloughing cancer of the tongue
;

Volkmann has even suggested that sometimes severe disease of the ear leads

to pulmonary gangrene as the result of the dropping of morbid secretions

down through the Eustachian tubes into the pharynx, and not (as is more
usual) through the occurrence of thrombosis and embolism. Lastly, there

are cases in which a sloughing pneumonia is due, not to the entrance into

the bronchi of matters from without, but to the decomposition of retained

secretion or inflammatory exudation, which had been found within their

channels. I shall have to discuss elsewhere the question whether this is

not the real cause of the occurrence of gangrene of the lung in patients

affected with aneurysm of the aorta, or with solid mediastinal tumour. It

certainly is so in those who have bronchiectasis, as I have explained in

speaking of " foetid bronchitis." {Supra, p. 886.)

This brings me to a question with regard to which even the most recent

writers seem to me to have failed to obtain clear views. In foetid bronchitis,

as we have seen, the patient's breath and his expectoration may have either

the true odour of gangrene, dependent upon the decomposition of dead tissue,

or a peculiar nauseous acrid odour, which is sometimes not unlike that of

faecal matter, and which appears to be due to the presence in it of free fatty

acids.

In the latter case the sputum presents the further peculiarity of sepa-

rating into three layers, in the lowest of which are found certain masses,

or " plugs," consisting of exudation that had accumulated in the dilated

tubes, and undergone chemical and other changes there. Now it seems to

be assiinied that the same description applies also to other forms of slough-

ing of the lung. But I cannot doubt that this is a complete mistake.

Unless thei'e is an antecedent bronchiectasis, the peculiar " plugs " cannot be
formed, nor is there any reason why fatty acids should be set free. And, as

far as I have seen, the odour in all other cases is simply that of gangrene

—

an indescribable foetor, but one which is always of the same character,
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though, it varies greatly in intensity, being sometimes only just per-

ceptible, sometimes so strong as to poison the whole air of a room. As a
rule, the patient's breath has the same smell as the expectoration, especially

after coughing. And it now and then happens that the breath is charac-

teristically offensive for some days, while the sputum remains odourless.

But there are a good many cases in which during life no foetor is discover-

able, whether in the breath or in the expectoration, or even in which the

presence of gangrene is not suspected until it is seen at the autopsy. Hertz

(in Ziemssen's ' Handbuch ') accounts for this fact by assuming that the tubes

passing from the sloughing parts are obstructed by secretion. But, judging

from my own experience in the post-mortem room, I should say that the

absence of foetor before death occurs especially in cases in which the gangrene

is acute, which would be commonly described as belonging to the " diffuse
"

variety of the affection, and in which therefore it is most unlikely that

obstruction of tubes should be present.

The foetid sputum of gangrene of the lung is commonly of a dirty grey

or greenish colour, sometimes it is brown or almost black, from the presence

of altered blood. The microscope does not often lead to the detection in it

of recognisable fragments of pulmonary tissue, although such fragments
are so often easily to be found in ordiuaiy cases of phthisis. Actual
hsemoptysis is said to occur comparatively seldom in adults, but frequently

in children. Fatal haemorrhage from this cause, due to the erosion of a

large vessel, is an event of great rarity. When the surface of the lung is

affected the pulmonary pleura usually gives way, leading to the formation

of pneumothorax, which is quickly followed by septic pleurisy. If there

should happen to be local closure of the serous cavity by adhesions it is said

that a subcutaneous emphysema may develop itself, or that an abscess may
form, which may open externally after burrowing to a greater or less

distance. Another occasional effect of the presence of a patch of gangrene
in the lung is said to be the dropping of putrid matters into tubes belonging

to other parts of the organ, so as to set up sloughing in them also. In this

way, according to Hertz, it often happens that the " diffuse " form of the

affection arises out of the " circumscribed " form.

The only physical signs that can be said to belong to gangrene of the

lung are such as serve to indicate the formation of a cavity in the organ at

a spot where the tissue previously was either healthy or simply consolidated.

But it can be only in very rare cases that such signs are to be definitely

made out. They would of course include cavernous or amphoric breathing,

consonating or even metallic rales, and loud bronchophony. It is important

to remember that where there is a possibility of the presence of phthisis

the mere detection of a cavity proves nothing as to the exact seat of the

sloughing process, unless it is known that no vomica existed at the same
spot before the foetid expectoration began.

The general symptoms that accompany gangrene of the lung are often

very severe, but it does not seem to me that they point to the presence of

this affection so definitely as might be supposed from the statements made
by most writers on the subject. It is said, for example, that the pulse is

small, feeble, and very frequent, and that the pyrexia quickly passes into

an adynamic form, with great prostration of the vital powers. That
absorption of putrid matters into the blood from the lung should produce

such results is, indeed, to be expected, but when 'the characteristic foetor is

absent it surely is not possible for anyone, from the iatensity of the general

symptom alone, to suspect that sloughing of the lung is taking place. In
pneumonia the patient commonly falls into a similar condition before death,

even when the affection has not advanced beyond the stage of grey hepati-

eation. And of many other diseases that may lead to the occurrence of
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p-ulmonary gangrene, the same thing may be said apart altogether from
their being ever attended with any lung complication. Nor does it appear

to me that when the sloughing part is very limited in extent, the nature of the

morbid process is commonly to be inferred from the fact that the constitu-

tional symptoms are disproportionately severe. The truth rather is that in

such cases the patient's general condition often remains for several weeks
much better than might have been anticipated. Hertz, indeed, speaks of

anorexia and gastric disorder, and even diarrhoea, as being caused by the

swallowing of some of the offensive material expectorated from the lung,

but I suspect that this would be rather difficult of proof.

It is only when the gangrene is limited to a small part of the lung that

recovery is possible. How minute a slough may cause foetor is well shown
by one of the cases of phthisis complicated with gangrene observed by Dr
Walshe ; in that instance the expectoration of a pea-like mass brought the

foetor to an end. Unfortunately he does not say for how long a time it had
been present. When a case of gangrene is about to end favourably, the

separation of the dead tissue is doubtless followed by the formation of a
lining membrane to the cavity left by it, and perhaps this may ultimately

shrink and become converted into a fibrous cicatrix.

In the treatment of pulmonary gangrene it is an important point to

diminish the foetor as far as possible, and this applies also to cases of foetid

bronchitis, the treatment of which affection I left over from the last chapter,

to be dealt with now. The most effectual means of attaining the object

aimed at is by inhalations of oil of turj)entine, carbolic acid, oleum cadinum,.

or eucalyptol. Turpentine inhalations were, I believe, first used by Skoda
about thirty years ago. His plan was to pour a teaspoonful or two of

oil of turpentine upon the surface of some boiling water, and to let the

patient draw the vapour into the luxigs. A much better method is to use a

Siegel's spray apparatus, so as to atomise a liquid containing from five to

two parts of carbolic acid in 100 parts of water or of a solution of common
salt. The inhalations may be repeated two or three times a day. Care

must be taken that there is not enough absorbed to set up headache or

giddiness, or to give the urine a brown or black colour. The oleum cadinum,

or the eucalyptol, may be directly inspired from a sponge placed in an " ori-

nasal respirator." The effect of such inhalations is sometimes very striking,

especially in cases of foetid bronchitis.

It is needless to say that the strength of the patient must be maintained

by good and abundant food, that the administration of stimulants in large

doses is sometimes necessary, and that ammonia, camphor, ether, quinine,,

and the tincture of perchloride of iron, may each in turn do good service



PLEURISY

^PTiysical signs— of dry pleurisy—of pleuritic effusion.—Symptoms—Course,

prognosis, and event—Empyema—Treatment—Paracentesis—Difficulties

of diagnosis—Complications—Etiology and relation to tubercle.

Pleurisy or pleuritis was mentioned by Hippocrates, and was described
by otlier ancient Greek writers, wlio imdoubtedly were referring to cases

of tbe same disease to whicb we now apply tliat name. JSTevertlieless,

it is only dui'ing the present century that its real nature has been
known—an inflammation of the two surfaces of the serous membrane
which lines the space surrounding the lung, while that organ itself is un-
affected, unless pneumonia is also present. Por, until i)ercussion and
auscultation were discovered, there was no possibility of drawing valid dis-

tinctions between the two diseases in clinical practice.

Anatomically, inflammation of the pleura resembles the inflammations
of other serous membranes very closely. The earliest morbid appearance is

generally said to be an injection of the smaller blood-vessels and perhaps the
formation of ecchymoses, and no doubt hypersemia is really present at the
commencement of very severe pleurisy. But, as a matter of fact, one often
finds patches of recent lymph upon the surface of a lung without any
reddening, when an inflammation of no great intensity has set in shortly

before death, in a patient suffering from some other disease ; and ecchymoses
by themselves indicate, not an early stage of pleurisy, but either that there

has been obstruction of some part of the air-passages, causing a great

impediment to the entrance of air into the lung, or else that there has been
septicsemic or pysemic infection of the blood. In many instances the
effusion of lymph upon the opposed surfaces of the serous membrane occurs

only at the very commencement of an attack of pleurisy, of which it may be
said to constitute a "plastic stage" or "period." But in others it forms
the whole of the disease. The case is then said to be one of dry pleurisy.

When the inflammation afterwards subsides, the morbid material some-
times undergoes complete absorption, leaving the pleura in its natural
condition, or slightly dull and opaque. But very often the two surfaces

have in the meantime adhered together, and remain henceforth connected
by separate bands or by a uniform layer formed of connective or fibrous

tissue, which may have a free supply of blood-vessels.

Signs of dry pleurisy.—There is an auscultatory sign which, when it can be
heard, is of itself almost conclusive as to the presence of lymph. This
is the " friction-sound" or " pleuritic rub," due to the movement upon one
-another of the two roughened serous surfaces. One cannot but be interested

to know that Hippocrates described the pleura as " creaking like leather,"

for such a phrase is often exactly applicable to the sound which is conveyed
to the ear by the stethoscope. Yet Laennec, though he must have often

heard this sound, failed to understand its meaning, and left to Eeynaud
the credit of rightly interpreting it. Laennec' s idea about it was that it

indicated emphysema, especially what he described as interlobular emphy-
sema. And we shall presently see that there are still some observers who
think that a precisely similar sound may sometimes be due to that cause, or,
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again, to miliary tuberculosis of the pulmonary surface. On tlie other

hand, Dr Walshe has expressed the opinion that a friction-soimd of the

most marked character may be heard when there there is no lymph whatever,

if the serous membrane is rough from " simple vascularity." But this con-

clusion appears to me to be hardly warranted by the case from which he
drew it. That case was one in which death occurred sixteen days after a

rub had been heard, whereupon fluid was found in the pleural space, but no
plastic exudation. But how is one to know that lymph may not have
existed previously, and have undergone disintegration, or absorption by
leucocytes ?

It is difficult to describe in words the characters of a. pleuritic rub: one
must hear it to appreciate them. But I may say that in its most typical

form it consists of an irregular succession of short harsh sounds which give

one exactly the impression of something catching or dragging against an
obstruction and then slipping, but only to catch or drag once more. The
patient himself is often conscious of a rough grating sensation each time he
breathes ; and one may be able to feel the rub quite plainly by placing one's

hand over the affected part of his chest. Sometimes a rub accompanies
both inspiration and expiration. Sometimes it is to be detected only at

the very end of a deep inspiration, when the lungs are just becoming
expanded to the greatest possible degree. It may be heard within twelve

hours of the commencement of the disease, and in cases of dry pleurisy it may
persist for days or even weeks with but little alteration. But it much more
often disappears after a short time, because fluid effusion is formed which,

keeps the two surfaces apart. Or, if the inflammation should be spreading,

it may, after it has ceased to be audible at one spot, be for the first time
discoverable at another. A rub is not often present over a large area at

once. The part of the chest at which one is most likely to hear it is in

the axilla, or below the nipple, or round to the back below the scapula. The
reason is not only that pleurisy more frequently affects the surface of the

lower lobe than of the upper, but also that the descent of the diaphragm
canses an actual movement of the pulmonary upon the costal pleura, which
is wanting elsewhere. Sometimes, however, a rub can be heard over the

front as high as the clavicle. In some cases, I believe, a sound which is

really due to pleural friction possesses characters so indefinite that one
cannot distinguish it from moist or dry sounds seated in the bronchial

tubes. This has long been taught at Guy's Hospital. In his well-

known paper on the "Difficulties and Fallacies attending Physical Dia-

gnosis," Addison cited a case of Dr Barlow's, in which lymph upon the

adjacent surfaces of the liver and of the parietal peritoneum caused a
"crepitus, which closely resembled a mucous rattle" (' Collected Works,'

p. 87). It is hardly possible to obtain positive proof of the fact, so far as

regards the pleura itself, because, even if an autopsy shows lymph upon that

serous membrane, one cannot be quite certain that an adjacent tube may
not during life have contained fluid secretion.

The only other physical signs of the plastic stage of pleurisy are a certain

degree of impairment of movement of the affected side of the chest and a
corresponding enfeeblement of the respiratory murmur.

Signs of pleuritic effusion.—In most cases of pleurisy, however, liquid

is effused into the serous cavity, often in large quantity and with
great rapidity. Two or three quarts are not uncommonly found, and
Watson cites a case in which Crampton, of Dublin, drew off from the
left pleura as much as fourteen imperial pints. The liquid is some-
times translucent and of a yellowish colour, perhaps containing shreds
and floating masses of fibrin. It has then an alkaline reaction ; accord-

VOL. I. 58
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ing to Frantzel, who writes on pleurisy in Ziemssen's ' Handbncli,' its

specific gravity may vary within wide limits, from 1005 to 1030. But
in other instances it is more or less opaque, and on standing throws
down a layer of greenish-yellow pus. Or it may he altogether purulent,

in which case its reaction to test-paper is acid. This constitutes what
is termed an empyema.* As a rule, no doubt, the formation of pus
in the pleural cavity is a gradual process, the liquid being at first

serous or sero-purulent, and becoming more and more opaque as the

leucocytes in it increase in numbers. And in such cases both the parietal

and the pulmonary surfaces may still remain coated with more or less thick

layers of fibrin. But I believe that when the inflammation is from the

very first of an exceptionally violent character—as, for instance, when it is

set up by the entrance of putrid matter from without—a primary suppura-
tion may occur and the serous membrane itself may remain as smooth and
shining as does the peritoneum under similar circumstances.

Sometimes a pleuritic effusion is of a deep brown or purple colour, from
admixture of blood. This may be due to the fact that the patient has
scorbutus ; or it may depend upon the presence of tubercles in the serous

m.embrane. According to Frantzel, " a haemorrhagic tubercular pleurisy "

is less rare in persons advanced in years than in those who are younger

;

but the only example of it that I have met was in a man, aged thirty-five.

The writer to whom I have just referred also hints at cases, comparable
with haemorrhagic pachymeningitis, in which after connective tissue has

already been formed as the result of a pleurisy, fresh inflammation
is lighted up attended with extravasation of blood; but he does not

say that he has actually met with such an instance. Not long ago

I removed a quarter of a pint of liquid of a dark brown colour from
a patient who had pleurisy as a sequela of scarlet fever. He rapidly

recovered.

Liquid pleuritic effusion usually gravitates into the most dependent
part of the serous cavity, whatever may have been its starting-point. Thus,
at the commencement of the disease, lymph may have covered the front and
side of the lung, but when serum or sero-purulent fluid is poured out, it

falls into the back and lower part of the chest if the patient is in bed, or it

accumulates above the diaphragm if he is not recumbent. But this rule

is liable to exceptions, when portions of the lung have previously become
fixed to the chest wall as the result of a former attack of pleurisy, or even
by the rapid development of adhesions at the commencement of the illness

which is still in progress. Thus a considerable quantity of Kquid may
accumulate somewhere towards the upper part of the pleural sac, or between
the lung and the pericardium, or between two lobes of the lung itself,

without there being any in the usual position at the base. And even when
the whole of the serous membrane is affected, the seat of a serous or

purulent effusion may be more or less irregularly circumscribed. Between
1873 and 1876 I saw four instances of this in the post-mortem room.
In one case, there was a broad adhesion to the lateral region of the

chest and another to the diaphragm, so that the liquid filled the upper
part of the pleural cavity while crepitant lung tissue still existed in the

lower part. In another case, there was liquid at the base behind, and
also above the root of the lung, with an intervening zone where the lung

* In England the meaning attached to the word empyema is, I believe, always that of

a collection of pus in the pleural cavity. But on the Continent, in spite of etymology,

collections of serous fluid, and even of blood, are included under the same name (see Littre

and Robin's ' Dictionary '). It has also been used as a synonym for thoracentesis, so that

when the pus escapes through an intercostal space, and has to be let out with the knife, an
empyema necessitatis is said to arise.
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was firmly adherent. But I think that the limitation of pleuritic effusion

by adhesions is seldom so complete as to lead to the formation of two or

more collections of fluid entirely cut off from one another
;
generally speak-

ing, they communicate freely, as can be shown at an autopsy by passing

a bent probe behind the bands of adhesion from space to space.

A necessary consequence of the presence of liquid in the pleural sac is

that the lung becomes reduced in size. It is common to speak of the

organ as being compressed by effusion, but this is a very inadequate

way of stating the case, as must now be shown. Every physiologist will

admit that the elasticity of the pulmonary tissue must lead it at once to

recede as soon as there is anything to take its place, until it has become

collapsed to at least the same extent as when air is admitted into the serous

cavity after death. But, further, Lichtheim has proved by certain experi-

ments, to which I have referred when speaking of bronchitis, that the elasticity

of the lung does not become exhausted until the alveoli are completely emptied

of all their gaseous contents. The reason why a lung is not rendered alto-

gether airless when the pleural sac is laid open in the dead body seems to_ be

mainly that the walls of the tubes presently fall together and offer a resist-

ance to the further escape of air, which the elasticity of the pulmonary tissue

is unable to overcome. And during life an additional force is in operation to

empty the alveoli of air, namely, absorption by the blood-current circu-

lating in their walls. Consequently it is incorrect to say that a lung under-

goes compression by pleural fluid until it is absolutely airless, only : beyond

this point it undoubtedly may become compressed until all the blood is driven

out of its substance. I think it is advisable to mark this distinction by

separate names, and a lung which is bloodless as well as airless may be

said to be carnified, whereas a lung which is merely airless may be spoken

of as collapsed. Both terms have long been in use, but not with the precise

, shades of meaning here assigned to them. A carnified lung has a very

peculiar appearance ; it has a kind of slaty-grey colour and is best described

, as being mouse-coloured. Its cut surface is smooth, very hard, and dry,

showing the flattened orifices of air-tubes and vessels closely packed one

against another. Sometimes, however, the bronchial tubes in it contain

pus, and if its substance should happen to be affected with pneumonia or

. oedema, its characters are necessarily modified. The position occupied by

a lung entirely compressed by liquid effusion is, as a rule, determined by its

root ; it becomes flattened against the mediastinum and backwards towards

the spine, and if covered by a mass of false membranes its very presence

may be altogether overlooked. I believe that the notion of patients living

on after having " entirely lost one lung," which is now so often applied to

those who have phthisis, had its origin in autopsies made in cases of pleurisy

of long standing. But when the organ has previously been firmly fixed by
adhesions, it cannot thus be driven inwards, and it may lie in the summit
of the pleural space or be irregularly pushed to one side or even down-

wards. The most common deviation from the rule is doubtless when the

upper part of the lung is affected with tubercular disease, and there is

consequently a solid mass occupying a corresponding extent of the pleural

cavity.

When pleural effusion is insufl&cient in quantity to cause the lung, as a

whole, to become empty of air, and when therefore compression of the organ

is a long way from having begun, the effect on the pulmonary tissue is very

different from what is generally supposed. I think that everyone would
anticipate that the elasticity of the organ would lead to a gradual and
uniform shrinking of its substance, so that all parts of it should contain

less air than before, without any part becoming completely airless. But the

exact contrary is in fact the case. Dr Moxon long ago pointed out to me,
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when lie was Demonstrator of Pathology at Gruy's Hospital, tliat the presence

of even a few ounces of liquid in any part of the pleural cavity causes a total

collapse of the pulmonary tissue which ought to occupy that space. I have-

since repeatedly verified his observation ; and Cohnheim, at p. 190 of vol. ii

of his ' Yorlesungen,' makes a precisely similar statement. One often sees

a small triangular area of collapsed lung substance at the posterior inferior

corner of the organ or a thin strip of it running up along its posterior

margin. Nay, a mere enlargement of the heart, without there being any
pleural effusion, may give rise to complete airlessness of the inner surface-

of the left lung ; and distension of the abdomen, thrusting up the diaphragm,

may cause a similar affection of the inferior surface either on one side or on
both. The explanation of these remarkable facts can hardly be understood

except in connection with the mode of origin of collapse of the pulmonary
tissue, which has been discussed in the chapter on bronchitis (supra^.

pp. 869, 870). It depends upon the general principle, that whenever a part

of the lung fails to be acted upon by the inspiratory forces, it becomes,

airless, notwithstanding that the tubes which serve it remain patent.

The production of local collapse of the lung substance as the result of

the effusion of moderate quantities of liquid into the pleural cavity has-

important clinical bearings. It accounts for a circumstance which has long-

attracted the attention of clinical physicians, namely, that temporary changes-

of posture on the part of the patient often fail to alter the position of the^

liquid within the chest, so far as one can tell by percussion. I remember to-

have heard the statement made by a great teacher of medicine that whereas
in a chronic pleurisy the effusion could be made to " gravitate " to a different-

part of the pleural cavity, this could not be done in acute pleurisy, because it

was held in the meshes of fibrinous exudation. But for my own part, I think:,

it is quite the exception to be able to elicit evidence of gravitation, even inn

cases in which paracentesis is directly afterwards followed by a very free flo\

of liquid through the trocar, and Niemeyer says so too. Even if one cai

alter the level of dulness a little by making the patient sit up (when he has

been lying down) the alteration does not, I think, amount to more than
finger's breadth or two. Now, if a certain part of the lung is renderec

altogether airless by pleuritic effusion, it is easy to see how the fluid maj
(as it were) be held up in a fixed position in opposition to the force ol

gravity.

Even when the quantity of liquid is not very large, one can often ii

thin patients make out that the intercostal spaces are less depressed anc

offer more resistance to the finger than on the sound side, and when the pleural

cavity is full of effusion the ribs may be obviously wider apart, and the~

spaces between them may bulge or (occasionally) yield fluctuation. This,

however, is but seldom observed. On measurement one generally finds, if

there is much liquid, that the affected side is enlarged, and sometimes the-

difference between the two halves of the chest is considerable. In deter-

mining this Dr Gee's cyrtometer is very useful. The play of the ribs in^

respiration is greatly impaired, much more so than during the plastic stage

of the disease. Moreover, in consequence of the extent to which the-

sternum is carried forwards, the movement even of the unaffected side during

breathing may be much diminished.

Long before the lung has undergone complete compression in a case of

pleurisy, other adjacent structures feel the pressure of the effused fluid upon
them. The mediastinum is pushed over to the opposite side, the elasticity

of the unaffected lung no doubt assisting to displace it. Thus if the pleurisy

be on the right side, the apex-beat of the heart is felt and seen during life

to be situated further to the left than usual ; it may lie some distance

outside the left nipple. If the disease be on the left side, the heart maj
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pulsate in tlie epigastrium, between the sternum and the right nipple, or

•even to the right of the nipple, while in the normal position of the apex-beat

no sign of the presence of the organ can be detected. Some observers have
supposed that in such cases the heart swings over as a pendulum might, and
that its long axis is now directed downwards and to the right, so that the

part which beats against the chest wall is still the point of the left ventricle.

However, I have not in the post-mortem room seen anything which would
:support such an opinion, and I believe that the displacement of the organ is

attended with little change in the inclination of its axis, and that the

impulse is now given by some part of the right cavities. But the cardiac

sounds are sometimes altered in character under such circumstances. Dr
Hope heard a systolic murmur over the aorta, which disappeared when the

pleuritic fluid subsequently underwent absorption. Dr Walshe met with a
•case in which each sound of the heart was more or less masked by a blowing
murmur for several successive days, while effusion into the left pleural

cavity was at its height. He thinks that the diastolic murmur must certainly

have depended upon malposition of the heart, probably through tension

of the aorta. It is of some importance to know what amount of liquid

is required in order to produce a perceptible cardiac displacement. Frantzel

says that effusion scarcely ever reaches up to the third rib without affecting

the position of the apex-beat to a greater or less extent, and that even
smaller amounts of liquid often suffice. He also observes that in children

the heart is more easily thrown out of place than in older persons. Another
point mentioned by him is that when there have been previous adhesions

between the pericardium and the left lung, pleurisy on the left side may
cause the heart to be carried backwards away from the chest wall, so that

no impulse whatever can be felt or seen. But I think that whenever the

amount of effusion is moderate, the normal apex-beat may be absent without
there being any discoverable impulse elsewhere, the reason probably being
that the sternum conceals it. In all cases of this kind the stethoscope

must be used, with the object of determining the spot at which the cardiac

sounds apjDear the loudest.

The diaphragm is pushed downwards whenever the amount of pleuritic

effusion is at all considerable. The displacement of the liver or of the

spleen may be recognised by percussion, or one or the other may be felt

projecting below the ribs. Frantzel remarks that in the female the

diaphragm resists pressure less than in the male, except when the abdomen
is occupied by a pregnant uterus or when the intestines are over-filled

with gas. According to this writer, when the distension of the pleura is

extreme, it is sometimes possible to detect an elongated, tense, fluctuating

swelling, which protrudes below the costal cartilages, and which is nothing

else than the front part of the diaphragm itself.

In the clinical recognition of pleuritic effusion physical examination of

the patient plays the most important part. I have already mentioned
several points which must always be carefully sought for and noted ; these

are enlargement of the affected side, impairment of its movements, an altered

state of the intercostal spaces, and displacement of thoracic and abdominal
organs. I have still to speak of the results of percussion and of ausculta-

tion. Now, of those two methods the former is in this stage of the disease

by far the more valuable, as was long ago maintained by Piorry, in opposi-

tion to Laennec.
Dulness on percussion is, in fact, the main sign of pleuritic effusion.

The percussion-sound becomes altered long before there is any evidence of

pressure upon adjacent viscera. A circumscribed collection of serum and
pus may of course cause dulness of any part of the chest, but when fluid lies

free in the pleural space, the dulness is to be made out first at the base
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behind. One must not, however, suppose that small quantities of fluid

ought always to be discovered by this means. Wintrich long ago declared
that eight or ten ounces could scarcely be detected with certainty. I
myself have repeatedly known a considerably larger amount escape recog-

nition ; but I think that a great deal depends upon the habitual posture of

the patient. If he is sitting upright in bed, the diaphragmatic surface of

the lung, rather than its posterior surface, becomes compressed, and the per-

cussion-sound may at first be scarcely altered. If he is lying down, the
fluid is more or less spread out over the back, and is much more readily

discovered. Perhaps, after all, Wintrich' s dicttmi applies not so much to

simple pleurisy as to the secondary effusions which occur in persons sufiering

from other complaints. For, in an ordinary uncomplicated case, I certainly

believe that if the percussion-sound down to the very bottom of the lung is

perfectly resonant, one may in general assert that effusion, if present at all,

is in such quantity only as to be clinically unimportant.

As I have remarked at p. 897, the dulness caused by fluid in the pleura
differs from that which would (as a rule) be produced by consolidation of the
lung in being more complete or absolute, and in the far greater sense of resist-

ance which it conveys to the finger. Another important distinction,

referred to at p. 860, is impairment or loss of vocal fremitus. The area

over which these signs are to be detected of course varies with the amount
of effusion. If this is considerable, the whole of the back and sides of the

chest may be devoid of resonance, and may yield no vocal fremitus

whatever. But now comes a remarkable circumstance. In such cases it

usually happens that over the front of the chest—below the clavicle, or
downwards nearly to the nipple—the percussion-note is sub-tympanitic.

Skoda first pointed out this fact, which will probably always remain
associated with his name. The reason of it, however, is still doubtful.

G-erman writers are content to ascribe it to "relaxation of the pul-

monary tissue," but I have failed to find evidence that this is adequate to

account for it. Dr Walshe thinks that it depends upon the presence of air

in the multitude of minute tubes within the lung, so that a condition essen-

tial to its production is that these tubes should not have undergone com-
pression as well as the lung substance. I have already, at p. 849, given

what appears to me to be a satisfactory explanation of it in the diminution

of the vibrating area formed by the thoracic walls, as suggested by Dr Bris-

towe. When the whole of the pleural cavity is filled with fluid, there is

absolute dulness in front up to the clavicle as well as behind. The dulness

also passes over across the sternum to the costal cartilages on the opposite

side.

Auscultation is of less assistance than percussion in the detection of

pleuritic effusion. In many cases one finds that the breath-sound on

the affected side of the chest is enfeebled, indistinct, or altogether

wanting. More often, perhaps, tubular breathing is audible over at least a

part of the compressed lung, and in some exceptional cases this can be

heard so veiy extensively that one might well hesitate to believe that air is

not entering freely into every lobe. I remember to have been told of a case

which happened when physical diagnosis was still understood by but few

medical men, and in which a surgeon, asked to perform paracentesis for

pleural effusion, because he heard a loud sound over one side of the chest,

plunged a trocar into the opposite side, with the result that he at once

kiUed the patient.

Nor is there any fixed rule with regard to auscultation of the voice. Very
often one merely finds that it is conveyed to the surface somewhat more

.

feebly than on the healthy side of the chest, but sometimes there is well-

marked bronchophony, and this may occasionally be extremely loud. Or a

\
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peculiar modification of the voice may be transmitted to the ear, coneti-

tuting what was called by Laennec "segophony," from its resemblance to

the bleating of a goat. It has also been compared to the voice of Punch,
and in its most typical form it has a tremulous squeaking character, which
is very curious. Dr Stone's explanation of it has been given at pp. 859, 860.
With regard to the frequency of this sign, widely opposed statements
have been made by writers in consequence of their differing as to the
definition of the term. Almost all the best observers are agreed that what
may be called j^wre segophony is very uncommon, and that it rarely lasts

more than a few days. But between it and bronchophony there are all

degrees of transition, and if one is to speak of the voice as segophonic in

every case in which it reaches the surface of the chest with more or less of

a twang, one will, I believe, find that there are very few instances of pleuritic

effusion in which the change in its character is altogether absent. In one
particular region this sign is observed far more frequently than anywhere
else, namely, about the inferior angle of the scapula, and round towards the
axilla. But sometimes it is heard in front, near the nipple, or even upwards
close to the clavicle. Its production is believed to depend upon the presence
of a rather thin layer of liquid between the lung and the parietes. Conse-
quently it generally disappears as the effusion increases, unless there are
adhesions which keep the lung fixed at a certain distance from the surface
of the chest. But Dr Walshe says that in some exceptional cases, which
are " not always explicable by the existence of adhesions," segophony per-

sists in spite of abundant accumulation of fluid, and I shall have to

state presently that according to some of the most experienced of modern
auscultators it is sometimes present when there is no fluid effusion at all.

Dr Walshe points out that one source of fallacy lies in the possibility of

overlooking the fact that the ordinary voice of the patient is shrill and
tremulous, as it so often is in women of advanced age. He also remarks
that bronchophony may acquire an segophonic character if a person speaks
with the nostrils closed.

General symptoms.—The symptoms of pleurisy vary widely in severity in

different cases. They are sometimes so marked as directly to suggest to

the least experienced observer the nature of the case with which he has to

deal ; they are sometimes almost, if not quite, absent.

Foremost among them is pain in the side, the point de cote of French
writers. This is often very violent, and of a sharp tearing or cutting or

stabbing character. It is increased both^by movement and by pressure. The
patient therefore breathes in a shallow, jerky manner, for he fears to draw
a deep inspiration. His cough, if he coughs at all, is short and half sup-
pressed for the same reason, and he abstains as much as possible from
laughing or sneezing. He lies during the early part of his illness on his

back and on the unaffected side, and he shrinks from percussion and even
from pressure with the finger upon the intercostal spaces of the inflamed
side. Sometimes the pain is augmented by each ensuing exacerbation of

pyrexia. As to its immediate cause, there have been discussions which have
not led to any very definite result. Some have thought that it might
depend upon an extension of inflammation from the parietal pleura so as
to involve the neurilemma of adjacent intercostal nerves. Cruveilhier attri-

buted it to the friction of the opposed serous surfaces upon one another,
and in this way he accounted for the fact that its seat is so often limited to
the lower part of the chest—about the nipple, or between the fifth and the
eighth ribs—since there is so much more movement of the visceral upon
the costal pleura there than higher up. But the pain is sometimes felt in

the shoulder, in the armpit, beneath the clavicle, or along the sternum. In
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some cases, too, it is referred to the terminal branches of the intercostal

nerves : to the hypochondrium, so that a mistaken diagnosis of hepatitis

has sometimes been given ; to the loins, so that the case has been called one
of lumbago ; to the neighbourhood of the -umbilicus, so that peritonitis has
been suspected. I have myself had a jiatient whose sole complaint was of

pain in the crista ilii ; I feel sure that if it had not happened that a short

while before my attention had been specially directed to this question, I

should have failed to discover that he had pleurisy, although on applying

my stethoscope I at once heard a rub. Laennec, and afterwards Gerhardt,
declared that the pain of pleurisy was sometimes seated upon the opposite

side of the chest to that which was inflamed, but this has been disputed by
other observers. In some cases pain is altogether absent, and a large

quantity of effusion may then accumulate in the pleural cavity without its

presence being thought of. Frantzel says that this is especially apt to

occur in childi-en, in very old people, and in lunatics. He remarks that

the pain of pleurisy is by no means particularly intense in persons of

nervous irritable temperament, who might be expected to suffer more than
others from such a disease. It often happens that this symptom subsides

or entirely disappears towards the end of the first week, or even after two
or three days.

Next to pain, dyspnoea is the most striking symptom of pleurisy. I

have already referred to the short jerking character of the breathing ; but it

is also increased in frequency, especially when the patient exerts himself, as

in lifting anything or in going upstairs. Sometimes the scaleni and the

other muscles of forced inspiration are brought into action ; and the nostrils

dilate each time air is di-awn into the chest. As effusion accumulates, the

patient begins to find that he can lie over towards the affected side more
comfortably than in any other position, because the weight of the fluid is

then removed from the mediastinum. He often has orthopnoea, for the

diaphragm works more freely while the upright posture is maintained.

Sometimes there is lividity of the cheeks and lips. It is worthy of notice

that the dyspnoea of pleurisy is generally more marked in robust plethoric

patients than in those who are ausemic and wasted. But as Andral long

ago pointed out, it sometimes happens that this disease scarcely at all inter-

feres with a person's comfort. He had a patient who went on with his work
as a carter, in spite of an enormous effusion into his pleura; and Sir

Thomas Watson speaks of a butcher, who under similar cu'cumstances

could not be persuaded that he was othei'wise than well, and fit to leave the

hospital.

Cough is seldom entirely absent in pleurisy ; and there appears to be no
doubt that it may occur independently of any affection of the lung or of the

bronchial tubes. Sometimes it can be excited by percussion or pressure

over the painful intercostal spaces, or by changes of postui'e. Kohts also

says that during the operation of paracentesis he has seen cough produced

by movements of the trocar, disturbing the serous membrane. In his

experiments on animals he found that it was caused by ii'ritation of the

parietal, but not of the pulmonary, pleura. The cough of pleurisy is not

usually attended with expectoration ; but sometimes the patient gets rid of

a small pellet of mucus or of a little muco-purulent material, in which case

one must suppose that a slight bronchial catarrh is also present.

The pyrexia of pleurisy is generally moderate. The disease compara-

tively seldom sets in with a violent rigor, and Frantzel suggests that, when
such a rigor occui's, it should be set down rather to a concomitant pneu-

monia than to the pleurisy itself. But slight chills returning day after day
are observed in many cases, especially when the patient remains out of bed
during the day. The temperature commonly ranges at about 101° or 102°
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but in the most severe forms of the disease it may reach 104° or even a still

higher point. In persons suffering from cancer, or from a chronic affection

of the kidneys, there may be no pyrexia at all. The pulse is accelerated in

proportion to the intensity of the local inflammation and of the consequent

disturbance of the system generally. Frantzel insists upon the importance

of watching the characters of the pulse with care. For, he says, as effusion

goes on, although the temperature may fall, the pulse not only becomes

moi'e rapid, but its volume and tension diminish, in consequence of the

obstruction to the flow of blood through the pulmonary vessels. This

affords a valuable indication of the degree of danger to the patient's life

;

and during paracentesis the physician may be able to feel the pulse becoming
fuller, and at the same time slower, under his finger.

A very material question is whether one can determine by symptoms
whether the effusion in a case of pleurisy is serous or purulent. One
of the chief indications of the formation of pus is the continuance of

high evening temperatures after the first two or three weeks ; the

pyrexia in many instances assumes a regular hectic type. (Edema of the

subcutaneous tissue of the affected side of the chest has long been

mentioned as a sign of empyema, but it is often absent where suppuration

is going on ; and Frantzel cites a case observed by Traube, in which it was

present, but in which a fibrino-serous liquid was withdrawn by para-

centesis. The best way of detecting the oedema is to pinch up a fold of

skin, and to compare its thickness with that of a similar fold on the

opposite half of the body. Frantzel and Peter have each found in certain

cases of pleurisy that the temperature of the skin was persistently higher

by about a degree Fahr. on the diseased than upon the healthy side of the

chest. In almost every instance the effusion was purulent.

Course and event.—The course of pleurisy varies widely in different

cases. In the most severe form of all, which is very rare, but of which

Frantzel says that he has seen three examples, the patient quickly falls

into a typhoid state, with delirium, stupor, and a dry fissured tongue;

the dyspnoea and lividity increase, so as to threaten his life by the end

of the first week ; and even if paracentesis is performed, once or often, the

effusion collects again so rapidly that the fatal issue is scarcely retarded.

Even when the disease seems to be attended with no alarming symptoms,

one must never regard it as free from danger, if the amount of effusion is

large. Death sometimes occurs quite suddenly and unexpectedly. In 1874

this happened to a patient in Guy's Hospital with double pleurisy, who a

short time before had been seen by the sister of the ward quietly asleep.

For some days previously this patient had had much dyspnoea, and it seems

not unlikely that the immediate cause of death was exhaustion of the

respiratory centre, after the manner described at p. 9. But in another

oase, which ended fatally after an hour's extreme distress of breathing on

the evening after admission, it was observed that the pulse ceased before

the respiration. In that instance the effusion was on the right side ; but

there was oedema of the left lung, and it is probable that this really killed the

patient. For the occurrence of fatal syncope, when the left pleura is the

one affected, a special explanation has been suggested by Bartels, of Kiel,

in the 'Deutsches Archiv' for 1868. It depends upon the anatomical fact

(which has been verified after death on several occasions by him and by
Frantzel) that when the heart is pushed far over to the right, the mouth of

the inferior vena cava becomes bent almost at a right angle, just above the

quadrilateral aperture in the diaphragm, the wall of the auricle forming a

fold which covers a large part of that aperture. This is supposed to inter-

fere with the due supply of blood to the heart, especially if at any moment
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the diaphragm is suddenly curved upwards in a fit of coughing, or if a
sudden muscular effort is made. Trousseau had previously attributed the

occurrence of sudden death in cases of pleuritic effusion to " twisting of the

aorta and large vessels," as a result of displacement of the heart ; but there

does not seem to be any reason for supposing that he had the inferior vena

cava definitely in his mind.

But pleurisy is not always attended with such risks. The inflammation

need not go beyond the exudation of lymph, and after a time it may
subside, leaving adhesions which fix the lung to the chest wall for the rest

of life. Whether dry pleurisy necessarily ends in closure of the affected

part of the pleural space, or whether it may not sometimes pass off without

pennanent damage to the serous membrane, is a question to which it would
probably be very difficult to give a positive answer. What is well known
to every pathologist is the fact that an adherent pleura is so often found
when there has been no history of any chest affection. Dr Gee gives a

tracing, made by the aid of the cyrtometer, which shows that in a child

the chest may be markedly contracted on one side, as the result of a

universal closure of the pleural space, without there having been any
symptoms to suggest the presence of such a morbid condition; the

patient died after an operation. Indeed I am not aware of any evidence

that the adhesions left by a dry pleurisy ever affect the health in any

way. Some auscultators have thought that such adhesions might account!

for the occurrence of creaking sounds over the lower part of the lung oi

inspiration, especially when such sounds are constantly heard over a perioc

of weeks or months.
The duration of an attack of dry pleurisy is sometimes exceedingly]

brief. I was once asked to visit a student who had been seized the samel

day with violent pain in the side, and who told me that he knew he had!

pleurisy, because he had had the disease before. I heard a veiy well-j

marked rub on auscultation, and told him that I should come to see him onj

the following day. But when on the morrow I walked into his room hej

assured me that he was well again; and on listening I could detect nothingj

abnormal.
When pleurisy gives rise to effusion it sometimes happens that the

amount of liquid remains small, so that one can exj)ress a confident

opinion that absorption will after a time occur, and that the compi'essec"

pulmonary tissue will expand and perfectly resume its functions. And!
even if the quantity should be very large, there is always a possibility!

that the patient's ultimate recovery may be complete, although one is not]

justified in predicting it. Percussion usually affords the earliest indicationj

of the subsidence of pleural effusion. The dulness becomes less extensive!

and less absolute not only in front, but also over the upper part of the lungj

behind. A little later, the displaced organs may return to their properl

situations, and the side may fall back to its proper dimensions. A feeblej

vesicular murmur may then be heard where none had been discoverable before.

But with regard to this, there is a source of fallacy which must be borne inl

mind. At a certain stage of pleurisy, even while the affected lung stillj

remains completely flattened and airless (as subsequently appears from anj

autopsy), the inspiratory sound from the opposite lung is very apt to bel

carried across the spine in such a way as to suggest that air enters both!

sides of the chest. Why this should be the case when the disease isj

advanced, and not at its commencement, I do not altogether understand

;

perhaps it is because the respiratory movements are at first so shallow.!

Another physical sign which commonly attends the absorption period oi

pleural effusion is what is termed a " redux rub," This exactly resembles

the friction-sound of the earliest stage of the disease, differing (if at all)i
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only in being still louder and in being heard over a more extensive area. It

often remains audible for several days or even weeks together. I have

known it to be accompanied by a return of pain in the side without there

being any reason to suspect a recrudescence of the inflammatory process.

Even when the attack has so far subsided that the patient is discharged

from treatment, and perhaps resumes his occupation, it often happens that

the side still remains more or less dull on percussion, and that the breath-

sounds over the affected part are much feebler than natural.

But there are other cases in which pleural effusion, if left to itself, instead

of undergoing absorption, perforates the serous membrane, and makes its

way out of the body. The liquid is then always purulent ; the disease is an

empyema. Sometimes it escapes through the lung and into the bronchial

tubes. If this should occur while the patient is asleep, or if he should be

in an exceedingly feeble state, so as not to be able to expectorate, he may
be instantly suffocated. But surprisingly large quantities of pus are some-

times ejected, with much less distress than might have been anticipated. If

the opening leads directly into the bronchial tubes, air passes into the pleural

cavity to take the place of the liquid, and a " pyopneumothorax " is estab-

lished, the effects of which will be discussed further on. But in many cases

no such result follows. This appeared so remarkable to some of the older

physicians, that they invented for the purpose of explaining it the theory that

pus was capable of undergoing absorption from the pleura, and of being

afterwards excreted from the bronchial mucous membrane. The true way of

accounting for it seems to be one which was first suggested by Traube in

1872 (' Ges. Abhandlungen,' vol. iii, p. 44). He pointed out that if the

pleura alone is eaten through, the alveolar texture of the compressed lung

may allow pus to be forced through it by violent coughing, while it yet fails to

afford a passage to air in the opposite direction, especially as there is little

or no movement of that side of the chest during inspiration. In one case

he found post mortem that the visceral layer of the pleura had been

destroyed over a surface an inch broad by two and a half inches long, but

that the pulmonary tissue was simply laid bare, there being no discoverable

opening into a bronchial tube. Such cases often end in recovery, as

Hippocrates long ago remarked.

In other cases, but far less often, an empyema makes its way outwards

through the parietal pleura. An intercostal space is then usually per-

forated ; and a soft elastic swelling, of greater or less size forms beneath the

skin, which ultimately becomes reddened, ulcerates through, and allows an

enormous quantity of pus to escape. At the present day one seldom has an

opportunity of observing this result of pleurisy, because scarcely any prac-

titioner now fails to diagnose a large pleuritic effusion, and to treat it surgi-

cally. The point at which perforation is most apt to occur has recently (in

the ' Lancet ' for 1882) been accurately defined by Mr Marshall, as being in

the fifth space, below the nipple ; here there is a weak spot in the chest wall,

covered only by the internal intercostal muscle and a thin layer belonging

to the great pectoral and the external oblique muscles. But its situation

may be elsewhere, and is sometimes as high as the second space. On the

other hand, the diaphragm may be perforated by an empyema. It does not

in this case always happen that an acute diffused peritonitis is set up—which

would of course prove rapidly fatal. In 1865 a man died in Gruy's Hospital

of an empyema, which had been tapped eleven days previously. A hole,

which had a diameter of a quarter of an inch, was found in the fleshy sub-

stance of the diaphragm, and below it was a large circumscribed abscess.

Again, the pus may make its way backwards and point in the loin. In

1858 a boy nine years old was in the hospital for pleurisy, and was discharged

convalescent. Afterwards he came back with a swelling which, as it pulsated-
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and was situated in the left lumbar region, was at first suspected of being

an aneurysm. However, it proved to be an abscess and was punctured.

Two months later the boy died of tubercular meningitis, and an autopsy

sbowed that tlie left lung was still contracted, and that a sinuous channel, six

inches long, extended down from the pleural space behind the diaphragm to

the external opening. Cases have been recorded in which the pus from
an empyema has burrowed until it actually reached the popliteal space.

Except in those cases, already alluded to, in which the pus escapes

through the pulmonary tissue, the spontaneous discharge of an empyema is

almost always followed by a protracted illness, and very generally ends in the

death of the patient. The entrance of air into the serous space often renders

the fluids contained in it putrid ; and this leads to irritative fever, and to

more or less rapid emaciation and exhaustion. Otherwise, a pleural fistula

may go on discharging for five, ten, and fifteen years, or even longer, until

lardaceous changes develop themselves in the abdominal viscera, and cause

death by renal dropsy. The only chance of recovery in cases of this kind

seems to be that the whole cavity should be gradually obliterated by the

abundant formation of granulation tissue, and by the contraction of the

dense fibrous material which becomes developed from it. This indurated

substance sometimes reaches the thickness of an inch. At the same time all

the structures which surround the pleura become dragged inwards so as to

reduce it within the smallest possible limits. The ribs fall in and may
almost come into contact with one another ; they remain motionless during

inspiration, or (as was once observed by Dr G-ee) their anterior parts may
actually recede and move backwards each time that the healthy half of the

chest expands and draws the sternum forwards. The dorsal spine becomes
curved, so as to present a concavity towards the affected side. The shoulder

sinks, the diaphragm is dragged upwards, with the abdominal viscera

beneath it ; the mediastinal structures are pulled over, the heart especially

being often brought so widely into contact with the inner surfaces of the ribs

that its impulse can be seen and felt over a far more extensive area than

under normal circumstances.

Treatment.—It is evident from what has been stated in the last few

paragraphs that the treatment of pleurisy is a very important matter. There

.are cases which, left to themselves, run a course as favourable as could pos-

sibly be desired. There are others which, even if they do not end fatally,

leave the patient crippled and deformed, worn-out and emaciated by the

drain of a constant purulent discharge. The problem is to modify the pro-

gress of these latter cases so as to make it resemble that of the former ones.

Except in the mild adhesive form of the disease, a person affected with

pleurisy should be kept strictly in bed during the early stage. For the

relief of pain, the application of a blister has always appeared to me more
serviceable than anything else. I believe it may be used with advantage at

any period, even when the inflammation is advancing. Cupping, however,

may sometimes be first employed, if the patient is robust. Among drugs,

those most commonly prescribed are purgatives, diuretics (such as digitalis,

acetate of potass, nitrate of potass), and absorbents (especially iodide of

potassium internally and diluted mercurial ointment externally). I am
-convinced that I have several times seen marked results from the applica-

tion of mercurial ointment, a rub which had been heard day after day for

weeks ceasing almost as soon as it was used, or fluid effusion clearing away
after a somewhat longer period. The diet should be light and spare. I do

not remember to have observed any striking success from the plan of allow-

ing the patient very little to drink, which has been advocated by Niemeyer,

and which I often saw practised at Guy's by Sir William Gull. However,

I
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Frantzel remarks that a very rapid absorption of fluids from the chest has
been sometimes noticed when the patient has been attacked by cholera.

Whenever the physical signs indicate that there is considerable liquid
effusion into the pleural cavity, the question of removing it by the operation
of thoracocentesis must be carefully considered. This procedure, it is inte-
resting to know, dates back to Hippocrates. But of course nothing that
could be written about it before the time of Laennec is of any practical
value now. And although Trousseau advocated it very strongly as far back
as 1843, scarcely any physicians, until within the last twenty years, under-
stood its importance or the desirability of frequently resorting to it.

If percussion shows that one side of the chest is full of fluid, tapping
should be performed at once, on account of the danger of sudden death
which attends this condition, as pointed out at p. 921. One should never
wait even until the following day ; and it is important to remember that the
absence of obvious distress of breathing affords no proof that the operation
may safely be postponed. Whether the temperature is high or not makes,
no difference whatever.

If percussion shows that the quantity of fluid is moderate, it is often
advisable to wait for a few days before performing paracentesis. The presence
of pyrexia is, at an early stage of pleurisy, a reason for delay, since it may
fairly be hoped that, by the end of two or three weeks from the commence-
ment of the attack, the temperature will fall. When one decides to put off

the operation, on6 must of course watch the patient very closely, observing
whether the amount of effusion undergoes increase or diminution as time
goes on. Unless it begins to diminish in the course of a fortnight, no
further postponement of tapping is, I think, generally permissible. For^
even though the quantity of liquid should remain quite unaltered, the
probability that the lung will quickly expand and regain its functions after
paracentesis must obviously become less and less, in proportion to the
length of time during which it has been compressed, and during which the
layers of lymph that may have bound it down have been allowed to organise
themselves and to contract. Another point of great importance is that the
withdrawal of a part of the fluid by operation seems often to facilitate the
absorption of the rest of it. The supposition is that the subpleural lymph
channels are mechanically pressed upon by the liquid and that the flow
through them is interfered with. At an advanced stage of the disease the
fact that the temperature is high is, I think, an additional reason for
tapping the chest without further delay, especially if there is fever of a
hectic type. For as Kussmaul originally pointed out in the 'Deutsch
Arch.' for 1868, the removal of pus from the pleural cavity, especially if

foetid, is often at once followed by the cessation of pyrexia. Of this I saw
, a most striking instance in 1881 in a man who had pleurisy as a sequel of
enteric fever. His temperature rose every afternoon to between 102° and
103°, falling in the night and morning. I had made one unsuccessful

attempt to draw off the effused fluid, the reason of my failure being that

I used a very fine aspirator needle, because the area of percussion dulness
was not in the usual position behind, but at the side of the chest, just
outside the situation of the pericardium, so that I felt some hesitation in

acting upon my diagnosis. However, six days later, when I visited him, I
found him in a most critical condition, with great anxiety of face and with
extreme distress of breathing. As the only chance of saving his life I had
a somewhat larger trocar plunged into the chest at exactly the same spot
as before. Aspiration was then performed, but at first no fluid appeared.
However, I took the instrument and pushed it inwards, feeling, as I did this,

that the end of it encountered and seemed to pass through a resisting

membrane. A quantity of rather viscid blood-stained liquid at once escaped^
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and of tMs four and a half ounces were withdi-awn. The patient was instantly-

relieved and fi-om that time went on to recovery without a had symptom.
His temperatui-e, which was rising at the time of the operation and had
reached 100'8°, fell from that veiy moment ; three hours later it was normal,

and during the next three days it only once reached 99 '4°.

When it is decided to tap the chest, some physicians have recommended
that a preliminary puncture should be made by means of an empty hypo-

dermic syringe, into the chamber of which some of the pleuritic liquid may
be drawn. But it often happens that this procedure leads to no result,

even though the diagnosis may be cjuite correct, and I think that the use of

such an instrument is not to be advised, at least when the condition of the

patient is so serious as to make the removal of the effusion a matter of

importance. For either liquid enters the syringe or it does not. In the

former case a larger trocar is at once employed, and the patient might as

well have been saved the slight pain of the preliminary puncture. In the

latter case one is very much hampered in taking any further step, which
perhaps is nevertheless essential to his safety.

The aspirator is greatly to be preferred to an ordinary trocar for para-

centesis of the chest, for through a trocar fluid will only escape from the

pleural cavity when the pressure there is greater than the atmospheric

pressure. Several pints may be present, and yet sometimes there may be
only a momentary flow of it during the act of expiration, or when the patient

happens to cough. Moreover there is great danger of air being sucked
back into the serous space by a deep inspiration. Some of those who advo-

cated the operation a few years ago maintained that the introduction of air

is a matter of but little importance, on the ground (which cannot be
contested) that it has often occurred without ill effects. But at the present

day few surgeons would deny that it must involve the risk of giving a

septic character to the inflammatory process. However, one can without
difficulty prevent it by surrounding the mouth of the trocar by a piece of

moistened gold-beater's skin, which acts as a valve; or, as has been usual

in England, one can fit on an elastic tube and make it dip beneath the sur-

face of water containing carbolic acid in a basin on the floor.

Even when the aspii'ator is used, there is often a good deal of difficulty

in getting out any considerable quantity of the liquid. Pieces of lymph
-are drawn against the inner orifice of the tube, or its channel may be

occluded by viscid or curdy pus. Sometimes one can restore the flow by
moving it in various directions. If this fails it may be necessary to with-

draw the instrument and to make a second puncture at a different spot.

It should, I think, be a rule to which no exceptions are allowed, that one

should never employ for tapping the chest the hollow needles which are

commonly sold with the aspiratory apparatus. One expects the lung to be

expanded as the fluid is withdrawn, and there must be a very great risk of

its being wounded if there be a sharp point in the way. A perfectly safe

instrument may now be obtained without difficulty. It consists of a trocar

and cannula, the cannula having a lateral opening, to which the tube

of the aspirator is fitted ; there is also a stopcock which can be turned at

the moment when the trocar, having punctured the chest, is being with-

drawn. Another advantage of this instrument is, that should the cannula

become obstructed, a blunt probe, fitting loosely to the cannula, can be

passed in, so as to clear it out, without having to detach the aspirator

tube.

The best spot for puncturing the chest is generally said to be about two
inches outside the edge of the pectoralis major, and just above the edge of

the sixth rib on the left side or of the fifth rib on the right side. At Gruy's

Hospital I think it has been usual to select a lower intercostal space, and a
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point much nearer to the posterior fold of the axilla. Dr Bowditch recom-

mends that the instrument should be introduced between the ninth and the

eleventh ribs. The reason for keeping close to the upper edge of a rib is

that one is then not likely to wound the intercostal artery. In 1855 this

accident happened during an operation performed at Guy's ; the patient

(who had phthisis) became faint at the time and died the same evening ; a
pound of clotted blood was found in the base of the chest. Frantzel speakg

of the use of a "capillary" trocar as obviating all risk of such an occur-

rence, but I have never heard of another instance of it, and from what I

have seen of the difficulty of extracting the fluid in many cases I should

not be disposed to recommend that too small an instrument should be

employed.
It is not desirable in performing paracentesis to attempt to empty the

pleural cavity. Frantzel says that not more than about two pints and a

half should be withdrawn at once. In many cases, during the operation or

immediately afterwards, paroxysms of cough occur which are best relieved

by a hypodermic injection of morphia. As Frantzel remarks, they are

doubtless set up by the re-entry of air into the tubes of the lung which had
been compressed. That they are not due to the contact of the cannula with

the surface of the lung is, he says, shown by their being sometimes produced

when the quantity of fluid is still so great that such contact cannot have

taken place. Moreover he has repeatedly felt the orifice of the instrument

rest against the pulmonary pleura without any cough resulting. Since

he has used the aspirator and drawn off pleuritic effusion very slowly,

he has very seldom observed these severe fits of coughing. Once, in a

phthisical patient, he has known thoracocentesis to be followed by fatal

haemoptysis after an interval of eight hours ; this was due to the rupture

of an aneurysm in a vomica. It is easy to see that the increased activity of

circulation in the pulmonary vessels, which must be one result of the opera-

tion, is very likely to lead to the giving way of any weak spot in their

walls. A much more frequent occurrence is oedema of the pulmonary tissue

on the affected side. This seems to be the cause of a phenomenon which

attracted much attention in Paris about ten years ago—the expectoration

after thoracocentesis of large quantities of a frothy Hquid containing much
albumen. The patient to whom this accident happens may have experi-

enced the usual relief from the operation ; but after an interval of from ten

minutes to an hour his breathing becomes distressed, he begins to cough,

and he may turn livid, and die in a quarter of an hour. Twenty-one
instances of it were collected by Terrillon in a monograph published in

1873 ; most of them, however, ended in recovery, and some were compara-

tively slight. The close resemblance between the fluid discharged from the

air-passages in such cases and that withdrawn by the trocar so short a
time before seems to have led some distinguished French observers to

suppose that the expectorated albumin was dependent upon the pre-

sence of a communication between the cavity of the pleura and the interior

of the lung, their notion bemg either that the lung was wounded during the

thoracentesis or that a perforation existed previously, which became opened

out as the pressure was removed from the surface of the organ. But, as

Terrillon had no difficulty in showing, such opinions are quite untenable,

and the only reasonable explanation is that there is suddenly produced an
active hypersemia which leads to oedema of the pulmonary tissue.

Among the objections that have been urged against the performance of

thoracocentesis, except in cases of absolute necessity, one, which had the

support of Dr Stokes, of Dublin, and of Sir Thomas Watson, is that it may
lead to the conversion into pus of an effusion originally sero-fibrinous. And
although this suggestion is altogether rejected by Trousseau I doubt
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whetlaer lie is riglit, Nothing is more likely than that tlie vessels in an
inflamed pleura are often weakened and dilated to such an extent that a
sudden and great removal of pressure from them may cause increased

exudation. And it is certain that iu many cases in which a clear fluid is

withdrawn at a first operation, pus appears on the second or third occasion-

Thus, although it accords with the natural tendency of the disease that as

it advances the proportion of leucocytes in the exudation should become
greater, one cannot hut admit that this process may sometimes be hastened

by the performance of an operation. Friintzel speaks of a buraiag
pain in the seat of puncture and of an indefinite sense of pressure on the

affected side as being generally present and as lasting in some cases for

a day or two. He also says that thoracocentesis is usually followed by a
slight elevation of temperature, and that until the second, third, or fourth

day a more or less considerable inci'ease of effusion may be observed, after

which a somewhat rapid process of absorption sets in, attended with
diuresis. How such statements are to be reconciled with the fact that an
existing pyrexia is often suddenly cut short by the operation I am not able

to say. My experience has been that most patients experience marked
relief from the operation, and are in every way more comfortable after it

than before.

I have already alluded to the circumstance that in certain cases the fluid

quickly accumulates again after paracentesis so that the patient's condition

becomes as bad as before, and that the operation has to be repeated.

When this happens two or three times in succession, perhaps at intervals of

only a few days, Frantzel advises that one should desist from further

interference, as the downward course of the case will but be precipitated

by it.

If the fluid withdrawn from the chest by paracentesis is purulent, the

further treatment requires to some extent to be modified. At the time the

best course is generally to close the puncture with lint and plaister, for

sometimes what remains of the effusion afterwards undergoes absorption.

Cheesy masses, and even thick hard deposits of calcareous matter are now
and then found after death lying between adherent pleural surfaces; and I

think there can be no doubt that such residues have usually, if not always,

had their origin in an empyema. In other cases a collection of liquid pus,

enclosed in a dense capsule, has been discovered in the pleural cavity, when
the fatal illness was of an altogether different nature. Dr Moxon alludes to

such an instance, in which there was a history of pleurisy three years

before, and in which physical signs of fluid in the chest had been observed

during the intervening period. Thus it is not a matter of course that one
should give a very grave prognosis whenever one has tapped an empyema.
But in most cases the effusion quickly reaccumulates, a second operation is

required, and after this a third. It is right to allow at least two chances

for the subsidence of the disease ; and, as Frantzel remarks, there is the

further advantage that, each time one removes fluid, adhesions may
possibly form between the opposed surfaces of the pleura, so as to

narrow the cavity. But when a third puncture becomes necessary, it is

generally advisable to alter one's procedure, and to provide a channel by
which for the future the cavity may go on draining itself, so that the best

possible opportunity may be afforded for its gradual closure by granu-

lations. In children I have sometimes attained admirable i-esults by
making an aperture just large enough to admit one end of a long elastic

tube, of which the other end is carried beneath the surface of carbolised

liquid in a jar placed beneath the bed. The elastic skin of a child grasps

the tube firmly, and does not ulcerate. The negative pressure of the

column of liquid acting hydrostatically seems gradually to raise the com-
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pressed lung. Within a surprisingly short time the flow of pus may cease,

and a permanent cure may be obtained. I much regret that I have no
notes of several cases which were treated in this way some years ago at the

Evelina Hospital. With older patients I have never had similar success. The
plan usually adopted at Guy's Hospital is to make rather a free incision,

under the carbolic spray, into one of the lower intercostal spaces, to intro-

duce a drainage-tube, and to allow the pus to escape into an antiseptic

dressing. Injections of iodine, or of permanganate of potass, are often used

to wash out the cavity at intervals of twenty-four or forty-eight hours.

A somewhat different method is recommended by Frantzel. Having, at

the time of the operation, got rid of as much as possible of the pus, he
pushes a long catheter downwards towards the spine, and slowly injects

through it distilled water, at a temperature of 100°, until the space is fulL

He then draws ofE the water by another catheter with an exhausting

syringe, and he repeats this procedure three or four times until what
returns is quite pure. Masses of fibrin, sometimes as large as the palm of

the hand, generally appear in the wound while this is being done, and are

carefully removed. I may incidentally remark that this appears to me to

be one of the great advantages of Frantzel's plan, for in one case I saw
much trouble caused at a later period by such masses, which had become
putrid. Finally he fixes in the aperture a flat silver cannula, with a broad
plate fitting upon the surface of the chest, of such a size that two catheters

can be passed through it side by side ; outside this are placed antiseptic

dressings ; and over them a bag of ice. Each day afterwards the pleural

cavity is twice washed out by means of the catheters, of which one is intro-

duced with great care to the farthest possible point, so as to prevent any
accumulation of pus from taking place. Another detail which he deems
very important is that the patient should lie in such a position that the

wound is at a higher level than any part of the pleural space, so that the

fluid may gravitate into every part of it. After two days a solution of f
per cent, of common salt is substituted for the distilled water ; and later

«till a very dilute solution of iodine or of carbolic acid. He says that of

eleven patients treated in this manner five were completely cured ; five died,

but most of them from causes which had little or nothing to do with the

operation ; one was under observation when he wrote, and was doing well.

The operation of washing out the chest is not altogether free from
danger. In 1876 Dr Cayley read before the Clinical Society a case which
had occurred to him, and in which, while a solution of iodine was being

injected, the patient suddenly became pale, unconscious, and convulsed ; the

temperature rose to 107°, and death followed in sixteen hours. He cites

three cases recorded by French observers, in each of which like symptoms
appeared, though one of them ended favourably. In 1874, at Guy's Hospital,

a girl, aged sixteen, died in precisely the same way. She had had a
drainage-tube inserted into the right chest for an empyema five weeks

before, and was going on well. One day she was sitting up, and her chest

was being washed out with carbolic acid, when she suddenly ceased to

breathe, and, although artificial respiration was set in action, remained

unconscious, with muscular twitchings, until death. Nothing has been

found, on post-mortem examination, to account for such accidents. A
suggestion that thrombi in the pulmonary veins may have been dislodged

and have formed emboli in the heart or in the cerebral arteries seems to have

been shown to be without foundation. It is noteworthy that in every one

of the cases the chest had been washed out many times before without any
ill-effects occurring ; the only difference being that in two instances a some-

what larger quantity of fluid was being injected than usual. Frantzel hints

that it is important that the stream should not be directed towards the

VOL. I. 69
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pericardium. In the girl who died at Gruy's Hospital it was noted that there

was a very slight basal pericarditis, and that the septum between the

ventricles of the heart was ecchymosed.

The process by which the sac of a discharging empyema becomes gradually

obliterated seems to consist in the formation of granulation tissue, and in the

union of the two opposed surfaces ; in most cases this union probably begins

at the root of the lung, and spreads from one point to another until it

rieaches the external orifice. Frantzel suggests, and I think with probability,

that the compressed lung. is re-inflated with air from the opposite lung

during the act of coughmg, or as the result ^f simple expiratory e:ffiorts

with closed glottis.

But in many cases the cure of an empyema remains incomplete. The
cavity may have shrunk to very narrow dimensions, the chest may have re-

gained a fair amount of resonance over a large part of its surface, air may
enter the lungs pretty freely, but there is a fistulous opening from which

small quantities of pus continually drain away. In such cases, and gene-

rally when other treatment has proved unsuccessful, it has recently been the

practice to excise portions of one or more ribs, so as to allow the side of

the chest to fall in and meet the lung. This operation seems to have been

first performed by Dr Peitavy. In the * Birmingham Medical Eeview ' for

1880 Dr William Thomas has recorded several cases which were so treated,

and in almost all of them the result seems to have been highly satisfactory,

the wound healiug in a few weeks, and the lung rising completely. The rib,

too, was restored by a new growth of bone. It is to be observed, however,

that the patients were all children under eight years old. In 1877 Mr Howse
excised portions of three ribs from a child, aged six, a patient of Dr Taylor,

in the Evelina Hospital, whose case may be found in vol. xiii of the Clinical

Society's ' Transactions.' An interesting point was that the seventh and the

eighth ribs were found at the time of the operation to be nearly united

together by bridges of bone, which had formed round the track of a drainage-

tube that had been lying for a considerable time between those bones. Some
improvement followed, but the cavity of the empyema did not close, and
ultimately the child died with lardaceous organs.

Diagnosis.—As a rule, the recognition of pleurisy is easy, being based

directly upon the characteristic physical signs. But some medical men
are far too ready to set down to this disease cases in which there is no sym-

ptom except a pain in the side, perhaps of a neuralgic or myalgic character.

In hospital practice I have learnt to distrust the statements of patients,

when they tell me that they have been under treatment elsewhere for

"pleurisy." It has sometimes happened that an eruption of shingles has

escaped notice, not having been looked for; and costal periostitis and
abscess of the chest wall are other affections the possible presence of which

mast not be forgotten. The only case in which it is allowable to diagnose

pleurisy without positive evidence from percussion or auscultation is when
violent pain in the lower part of the chest is accompanied by pyrexia. A
fair supposition then is that there is inflammation of the upper surface of

the diaphragm and of the corresponding surface of the lung.

Even when one thinks that one hears a pleuritic rub, there is sometimes

need of caution. Dr Grairdner has recorded an instance in which a sound
which he describes as having a shuffling character, attended with a tactile

sensation as of a jerking movement, produced by something rubbing up and
down against the walls of the chest, proved to be due to emphysema of the

lung. And G-uttmann cites a case of Jiirgensen's, in which a similar effect

was produced by tubercles projecting above the surface of the pulmonary
pleura.
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A mucli more common mistake is that of attributing to pericarditis a
friction-sound whicli is really pleuritic. This point, however, will hereafter

be fully discussed.

Pleuritic effusion has sometinies been diagnosed when the disease (if

on the right side) has been a hydatid in the liver, or a hepatic abscess,

or a hypophrenic abscess, or when (if on the left side) it has been an
abscess connected with the spleen. Again, it is remarkable that all

the examples of very large chronic pericardial effusion which have
occurred at Guy's Hospital have been set down to pleurisy. But it is

probable that one might always be put on one's guard by carefully mapping
out the area of percussion-dulness, and by noting exactly how far it extends

in front, at the side, and behind. To say that the disease might not be a
circumscribed empyema would, indeed, be impossible ; but at least one
would be saved from imagining that the fluid lay free in the pleural cavity.

I may take this opportunity of remarking that, when there is a very large

effusion of pus into the left side of the chest, pulsation synchronous with
the heart can sometimes be felt in the intercostal spaces near the nipple or

above it and towards the clavicle, so that the presence of an aneurysm may
be suspected. A case of this kind was recorded three centuries ago by
Baillon ; its real nature was cleared up by the bursting of the swelling with

discharge of pus from it. In our own time Dr Walshe has studied " pul-

sating empyema," as he terms it ; and Traube threw out the suggestion

that the existence of pericardial (in addition to the pleural) effusion might
perhaps aid in giving it its peculiar character by facilitating the movement
of the heart from left to right during the systole, and so increasing the force

of its impact against the structures adjacent.

Again, all the physical signs may point to the presence of a large

pleuritic effusion occupying the lower and back part of the serous cavity,

and yet the diagnosis may not be absolutely free from possible sources of

error. Traube has related a case of acute thoracic disease in which he

imagined that there were both hepatisation of the left lung and exudation

upon its surface, but in which an autopsy showed that the serous cavity

had been closed by former adhesions ; the great diminution of tactile vibra-

tion in this instance was attributed to plugging of the smaller bronchial tubes

by lymph. Most English observers followed Laennec so far as to think

that the detection of segophony is conclusive evidence that there is at least

some fluid effusion into the pleura. Frantzel, however, declares, as the result

of careful observation directed to this question for some years, that such an
opinion is incorrect, as had, indeed, long ago been asserted by Skoda.

But in chronic cases a more serious error may be committed : that

of mistaking for pleuritic effusion a mass of malignant growth. Every

physician of experience must either have made this mistake himself or

at least have seen it made by others. One should therefore never give an

opinion without having thought of such a possibility ; the points to be espe-

cially noticed are whether the area of dulness corresponds in shape with

that caused by a distended pleura, and whether tactile vibration is or is

not still to be felt in certain positions. It must be borne in mind that a

new growth situated in the mediastinum or in the lung is often accompanied

by effusion into the pleura, so that a very strict differential diagnosis may
be, after all, sometimes less accurate that a more doubtful opinion. Frantzel

relates a converse case, in which a large hsemorrhagic effusion was for a time

supposed to be a solid tumour.
Even when the presence of liquid in the pleural cavity is positively and

correctly diagnosed, one must not assume as a matter of course that there

is pleuritic effusion. A simple dropsy of the serous cavity, for which the

technical name is hydrothorax, may give rise to precisely similar physical
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signs, except that, being probably never altogether unilateral, it is not likely

to displace the heart. Again, pure blood may fill the pleura, constituting

what is termed haeniatothorax. Apart from surgical injuries, the chief

cause of such an affection is the rupture of an aneurysm of the aorta.

Sir Thomas "Watson mentions a case in which caries of a rib led to

destruction of the wall of the intercostal artery and to distension of that

side of the chest with blood, a large part of which was clotted in concentric

layers.

Complications.—Pleurisy is generally attended with more or less swelling

of, and exudation into, the subserous connective tissue. In a c^se which
occurred at GTuy's Hospital in 1872 the surface of the lung was covered with
reticulated lines, due to the presence of pus in the lymph-channels beneath the
visceral layer of the pleura. In another case, in 1869, pus was found outside

the parietal layer of the pleura, infiltrating the intercostal muscles ; there was
also in the mediastinum a diffused abscess of the size of a plum. In a
third case, in 1873, the mediastinal tissues were infiltrated with a mass of

puriform lymph, three quarters of an inch thick. All three were examples
of double pleurisy, accompanied by pericarditis. Cases differ very much
as regards liability to the spread of inflammation from the pleura to

adjacent serous membranes. So far as I know, the pleurisy which so

constantly arises in phthisis never extends to the pericardium. But the

more intense and violent forms of the disease are exceedingly apt to set up
pericarditis. Moreover, there are cases in which both pleurae, the peri-

cardium, and the peritoneum seem to become simultaneously inflamed, or at

least in which it cannot be determined that any one of them was affected

earlier than the rest. As a rule, such cases present very acute symptoms
and run a rapid course. But this is not invariable. In 1876 a girl, aged
twenty-three, was admitted into Guy's Hospital with what was supposed to

be enteric fever. After a fortnight fluid effusion was detected in the

left pleura, and with the aspirator forty-two ounces were drawn off. Her
febrile symptoms continued ; she became emaciated and died. As may
well be understood, it was thought towards the last that she was suffering

from some obscure tubercular disease. However, on making an autopsy

I could discover no tubercles anywhere. But, besides the pleuritic effusion

on the left side which had been diagnosed, there was lymph over the whole
of the right pleura ; the pericardium was adherent by a recent plastic

exudation; the liver and the spleen were fixed to the diaphragm by a

similar material ; and the lower part of the abdominal cavity contained a

small amount of purulent fluid. It may be that the disease was of rheu-

matic origin, for the girl was said to have had a painful affectioH. of her

joints about two months before; but there was no endocarditis, the presence

of which would, I think, have been almost conclusive as to the correctness

of this hypothesis. The case appears to me to be of great interest, not

only pathologically, but also on account of its obscurity during life. For
I have repeatedly found the thoracic serous cavities and the upper part of the

peritoneal space all closed by old adhesions, when there had been no history

of any chest affection ; and it would now seem that such a result may
arise from an illness which clinically might be taken for fever. It has been
laid down that, whenever the two pleurae are attacked Avith inflammation

simultaneously or in succession, one ought to -suspect that there is some
underlying condition such as Bright' s disease or latent tuberculosis. But
1 think that a good many exceptions to this rule are met with in practice.

Etiology.—I have left to the last the causes of pleurisy ; because the

symptoms, the diagnosis, and the treatment of the disease can be studied

i
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without reference to them, whereas they sometimes affect in a very important

manner its ultimate issue.

Foremost among them is cold. This has been so commonly set down as

giving rise to all forms of internal inflammation, and often with so little

reason, that one cannot be surprised thatmany physicians should be reluctant

to recognise its operation in any case whatever. But I quite agree with

Frantzel that the clinical evidence in proof of the direct dependence of pleurisy

upon cold is of the most striking character and such as cannot possibly be.

explained away. He cites, for example, cases of persons who have been

attacked after having exposed one side of the body to a draught in changing

their clothes while heated, or after having got one side wet through in a

driving rain. Other cases have immediately resulted from sitting near an
open window or by a badly-fitting door, especially during convalescence

from some acute illness or (it is said) after a course of mercurial treatment.

Injuries to the chest often give rise to pleurisy. Not only does this

occur when the ribs have been broken, but also when there is no evidence of

any damage to the parietes of the thorax.

Certain general diseases are very apt to be attended by pleurisy as a
complication. This is the case, for example, with acute rheumatism ; but I

am not aware that inflammation of the pleura, when it is of rheumatic

origin, is ever a primary and an independent malady, as not infrequently

happens with pericarditis or endocarditis. Scarlet fever, again, must
be mentioned as a rather frequent cause. On the other hand, Frantzel lays

down the rule that enteric fever never becomes complicated with pleurisy

during its early stage, when the morning temperature is not below 102°. He,

says that he has been saved from many mistakes by bearing this fact in mind
;

and I myself have recently met with an instance in which a young lady,

who had obvious signs of pleuritic effusion, was erroneously supposed to be
also passing through an attack of fever, so that her condition caused a great

deal of speculation and anxiety which (if Frantzel is right) were altogether

uncalled for. Among visceral affections, none is so commonly accompanied

by pleurisy as Bright' s disease of the kidneys; indeed, one should always

make it a rule to test the urine for albumen.
Lastly, a secondary pleurisy is often due to the direct extension of

inflammation from some adjacent structure. To the pathologist there is

probablyino condition which is so familiar as this ; but the affection is in many
cases found to be quite recent and early at the time of death, so that it has

no clinical significance. Among the less obvious starting-points for a severe

or even fatal pleurisy may be mentioned abscesses in the armpit, operations

upon the breast, suppuration of the cervical connective tissue after tracheo-

tomy, caries of the ribs, mediastinal abscesses, cancer of the oesophagus, and
caries of the dorsal vertebrae. Or its origin may be below the diaphragm,

the lymph-channels discovered by v. Recklinghausen probably conveying

the inflammatory process from one serous cavity to another. Thus I have
seen cases in which pleurisy appeared to be the immediate cause of death,

and in which it was due to extension from a puerperal peritonitis, or

from a peritonitis following ovariotomy, or arising from disease of the

rectum. Again I have met with instances in which a very acute inflamma-

tion of the pleura, with fcetor of the pus, started from the upper end of a

psoas abscess, or from a localised abscess behind the stomach due to sl

perforating gastric ulcer.

But by far the most common causes of a secondary pleurisy are affec-

tions of the lungs. It is unnecessary for me to insist on the fact that

exudation upon the serous surface occurs in every case of acute pneumonia
and in almost every case of heart disease in which pulmonary infarcts are

formed, for then the pleurisy is rarely of clinical importance. On the
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other hand, in pysemia (especially when resulting from thrombosis of cere-

bral sinuses, itself consequent upon disease of the temporal bone) pleurisy
is sometimes the most conspicuous feature of the case, and may he mis-
taken for the primary disease and the cause of all the patient's symptoms.
Still more important is it to bear in mind that what seems to be an un-
complicated and simple attack of pleurisy may really be dependent upon an
extensive pneumonia, of . which there may be little or no clinical evidence.
When pleural effusion has once taken place, it may be impossible to discover

by physical signs the presence of hepatisation of the corresponding part of

the lung. It often happens that the characters of the sputa afford the only
clue to the real nature of the case, or a correct diagnosis may depend entirely

upon one's having seen the patient at an earlier period before the fluid was
poured out into the serous cavity. Again it is not improbable that a very
limited patch of pneumonia, involving the surface of the lung, may some-
times be the starting-point of a diffused and severe pleurisy.

It is in regard to phthisis that this question is of the greatest import-
ance, on account of its bearing on prognosis. One is frequently seeing
patients who, having favourably passed through an attack of pleurisy, are
shortly afterwards seized with haemoptysis, or develop signs of tubercular
disease of the lungs. Sometimes, no doubt, the presence of such disease
can be detected even while the serous inflammation is in progress, if one is

cai'eful to examine the upper lobes thoroughly, and I always make a point
of doing so before I express an opinion as to the probable issue of a case of
pleurisy. But in many cases all the clinical evidence points to the conclu-
sion that the pulmonary affection has been of later development. Those
who adopt Buhl's infective theory of tubercle can then, of course, maintain
that it is really secondary, having been due to the absorption of caseous
matter into the blood (c/., p. 73).

A somewhat different point is whether pleuritic effusion, while it con-_
tinues to compress one of the lungs, favours a fresh development or a'
further growth of tubercles in that organ, or whether it may not rather be
adverse to such an occurrence, even though it may increase the susceptibility

of the other lung, which has to perform extra work. I have notes of six

cases bearing on this question. In one instance there were no tubercles
except in the opposite lung; in another the tubercles were much less

numerous on the side of the pleurisy ; in two others it was observed that on
that side they were all of old date and inactive. On the other hand, there

was one case in which they were more abundant in the compressed Jung
than in the opposite one, and once a lung entirely airless was actually full

of tubercles (some of which were grey and others caseous) in its lower lobe,

where their presence, the apex being healthy, is an occurrence so exceptional
that one could hardly doubt that the pleurisy had determined their forma-
tion. Precisely the same question has been raised in regard to the effect of

the supervention of pneumothorax on phthisical disease of the lung.

According to Dr Stokes hectic fever sometimes subsides when perforation
of the pleura occurs, and I shall have to mention at least one case of

pneumothorax in which the patient recovered, notwithstanding that he
had previously had symptoms of phthisis.



PNEUMOTHORAX

'Origin and pathology—Physical signs—Diagnosis—Symptoms—Treatments-
Prognosis.

Some of tlie older pathological anatomists, including Morgagni and
Merkel, appear to have made mention of the fact that air sometimes accu-

mulates in the cavity of the pleura ; but the term Pneumothorax was first

used in 1803 by Itard, a pupil of Bayle. It was, however, left to Laennec
to give a full description of this affection and to indicate various ways in

which air may pass from without into the serous cavity. Since his time
most writers have admitted that in exceptional cases gases may be
formed there as the result of chemical decomposition of liquid effusion, or

perhaps by direct secretion from the lining membrane. Such notions, how-
ever, accord ill with the general doctrines that are now held by almost
everyone. And as neither of these supposed causes of pneumothorax has
in its favour the slightest clinical evidence, we may now, guided by the ex-

perience of more than half a century, reject them altogether, and assume that
air is never found in the interior of the pleural space except as the result of

a breach in the continuity of its surface, placing it in more or less direct

communication with the external atmosphere.

Seeing how delicate are the structures which separate the pulmonary
alveoli from the surrounding serous space, one cannot be surprised that in

the immense majority of cases pneumothorax is a consequence of perforatioii

of the visceral layer of the pleura, allowing air to escape from the lung.

Very often this arises from direct violence. Broken ribs are exceedingly

apt to wound the lung, and in persons who are run'^over or severely crushed
the organ may be torn without there being any fracture of bone or lacera-

tion of the costal pleura. So, again, pneumothorax may be produced by
powerful muscular efforts, even when the lung has not been previously
diseased. Thus, Frantzel relates in Ziemssen's ' Handbuch,' a case in a lad,

aged nineteen, who was exerting all his strength to push a heavy cask, when
he felt something give way in his chest, and became suddenly short of

breath and powerless. As he recovered entirely within six weeks, without
any lung affection having been discoverable, it may probably be assumed
that none existed, A similar accident sometimes happens during the
violent straining which attends the paroxysms of whooping-cough. The
fact that the bullae in emphysema of the lungs often have the thinnest con-
ceivable walls might naturally lead one to anticipate that pneumothorax
should occasionally arise from their rupture. But this must be exceedingly
rare, and I believe that writers admit it onlv when the so-called interlobuliar

emphysema is present. As a general rule, the entrance of air into the pleural
space is the result of some local inflammatory affection of the lung, leading to
ulceration or sloughing of the pulmonary pleura. Sometimes, though but
seldom,the disease is a simple acute pneumonia running on to gangrene. Much,
more often it is a sloughing infarctus, dependent upon infective emboli, such
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as are carried to the lungs in cases of ear disease, or in a greatvariety of surgical

affections. Sometimes it is a" bronchitis foetida," with sacculated dilatations

of the tubes. It may even be an abscess starting from the glands at the

root of the lung, and making its way in succession into a bronchus and into

the pleural space. But such cases are after all exceptional. By far the

most commcm cause of pneumothorax is the giving way of a superficial

vomica in phthisis. Walshe estimates that nine out of ten cases arise in

this way, and Frantzel carries the proportion still higher, putting it at four-

teen to one. It would occur very much oftener than it does but for the

adhesive pleurisy, which generally advances pari passu with chronic pul-

monary disease, slowly sealing up the serous cavity. Indeed, even when
there is no evidence of phthisis either before or afterwards, it is a question

whether the spontaneous development of pneumothorax, independently of

any violent muscular effort, should not generally be attributed to the rup-

ture of a small tuberculous cavity, by which (as sometimes happens) neither

physical signs nor symptoms have been produced. A case in point was
related by Prof. . Vogel, of Dorpat, in vol. ii of the * Deutsches Archiv.*

A woman, aged twenty-nine, became suddenly the subject of pneiunothorax

one morning at nine o'clock. All that could be made out as to its possible

causes was that some months previously she had had a slight loose

cough, and more recently a little pricking pain in the region of the liver ;

when the attack began she was engaged in turning over her baby's mattress,

and just before she had been lifting its bath, which was rather heavy.

Yogel himself was inclined to think that she had had latent tubercular

disease.

Another way in which pneumothorax arises is by perforation of the

visceral pleura from without, as when an empyema discharges itself through
the air-passages. In medical practice this cause comes next to phthisis in

order of frequency. Perhaps it is also possible for pleurisy to give rise to

pneumothorax at an earlier stage, if the inflammation is sufficiently intense

to lead to sloughing of the visceral layer of the serous membrane. Thus,
in 1869 a man, aged forty-two, was brought into Guy's Hospital with a very

severe chest affection, under which he was said to have been labouring for a
fortnight ; he died half an hour after his admission. He was found to have
acute pericarditis, mediastinal inflammation, and early pleurisy on the left side.

But the principal seat of disease was the right pleural cavity. This contained

foetid gas, and four and a hulf pints of dirty purulent fluid. In the upper
lobe of the lung there were two openings, and through these air had doubtless

entered. But the pulmonary pleura was gangrenous over an area of two
square inches, and the substance of the lung beneath it to a depth of half an
inch, the affected part being bounded by a yellow border. That the pleurisy

was of exceptional severity was also evident from the fact that there was
Buppuration outside its parietal layer, involving the intercostal muscles.

There still remain cases in which the air is not derived from the lung at

all, but directly from the outside of the chest, or from some part of the ali-

mentary canal. As a consequence of perforation of the thoracic walls,

pneumothorax is scarcely ever seen by physicians except when an empyema
has broken through spontaneously, or has been let out by operation. And
when the pus points of its own accord, the channel by which it reaches the

surface is commonly oblique and indirect, so that air fails to find its way
along it. Dr Moxon has drawn attention to the possible occurrence of

double pneumothorax as the caust^of death after tracheotomy, subcutaneous

emphysema extending down from the wound so as to fill the mediastinal

connective tissue with air, which then bursts into the serous cavities. One
such case occurred in a woman, aged thirty-three, who died in less than
twenty-four hours after the operation. Emphysema had spread over the
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neck, chest, and arms as far as the fingers. Both lungs were found collapsed
and almost airless. 3

The part of the alimentary canal which is most often the starting-point

of pneumothorax is the oesophagus ; a malignant growth may eat its way
into the serous cavity, or the ulceration due to a foreign body may have a
like result. But sometimes a gastric ulcer, after setting up a circumscribed
hypophrenic abscess, has led to perforation of the diaphragm; and a
hydatid cyst of the liver has been known to open communications in two
opposite directions, with the bowel below, and with the pleural space above.

The recognition of pneumothorax is not always a perfectly simple
matter, even in the dead body. In making an autopsy, at the moment
when the knife is first plunged into the thorax, the air can sometimes;

be heard to rush out ; or, if a puncture is made with a trocar, it may
escape in a jet, so as to blow out a lighted match. But this occurs only
when its pressure is greater than that of the atmosphere, which is by no
means generally the case. In all probability the existence of air in the

pleural space is very often overlooked in ordinary post-mortem examinations^
especially in the bodies of phthisical patients, in whom, from their having
extensive adhesions, the collapse of the lung has been only partial. The best

way of making sure whether there is pneumothorax or not is to puncture
the chest under water, which may be done either by dissecting off the tissuea

from the ribs so as to form a pouch that can be filled with water, or by
pouring water into the abdomen and then perforating the diaphragm with a
trocar. Or, if pleuritic effusion is present, it may be sufficient to shake the

body before opening the chest, after which, if there is any air, the liquid will

be found to be frothy.

When the pneumothorax arises from perforation of the visceral pleura,,

the aperture by which the air entered is sometimes plainly visible;

it may be as large as a threepenny piece. Much more often it is

covered by recently formed lymph, and the only way of detecting it is

to inflate the lung with bellows through the trachea. Or it may have
become completely closed by adhesions during the interval that has elapsed

"between the occurrence of the pneumothorax and the death of the patient^

so that there may be no possibility of discovering its position. It is most
•commonly situated upon the lateral surface of the lung, in the upper lobe

near its lower border or in the lower lobe near its upper border. The
chemical nature of air withdrawn from the pleural space was investigated by
Dr John Davy many years ago,* and analyses have since been made by other

chemists ; it has always been found to consist mainly of nitrogen, and the
amount of carbonic acid in it has generally been greater than that of the-

oxygen ; sulphuretted hydrogen has been present when the other contents,

of the cavity were putrid. Dr Walshe labours to explain the difference from*

atmospheric air by pointing out that it traversed the lung before reaching

the pleura. But it can hardly be said to have passed through pulmonary
tissue, and, moreover, its composition is far more altered than that of

normally expired air. Obviously, therefore, it must have undergone change
while in the serous space, either as the result of the action upon it of liquid

effusion, or in consequence of the absorbent energy of the pleural membrane,
which is very considerable, as we shall presently see.

When death occurs within a few hours after the development of pneumo-
thorax, the cavity of the pleura is of course found empty, there having

been no time for the occurrence of effusion. But in other cases, at least-

such as are seen by physicians, an empyema is, as a rule, formed within

a few days. Dr Walshe has even discovered signs of liquid effusion

within twenty-four hours. The most striking mstance to the contrarjr

* [' Phil. Trans.,* 1823 : and in his collected ' Researches,' vol. ii,'p. 249.—Ed,]
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mtli wliicli I am acquainted is afforded by Yogel's case, already referred

to at p. 936. He repeatedly examined his patient during the month
after she was attacked, and could never detect the slightest indication

of pleurisy. Even when effusion does take place it is not always puru-
lent. Fi'antzel speaks of sero-fibrinous exudations as of not infrequent
occurrence. In one patient the pleural space gradually became full of

fluid without any pyrexia developing itself, until there was no longer

any pneumothorax ; a puncture showed that the fluid was sero-fibrinous.

In another case the same thing happened notwithstanding that a large

opening through the lung kept up during a period of three months a free com-
munication between the serous cavity and the external atmosphere. So far

as the air itself is concerned one must indeed suppose that its power of setting

up inflammation depends upon the accidental presence in it of " germs."
But, as we have seen, pneumothorax is, in a very large majority of cases,

due to the rupture of a phthisical vomica into the serous space. The
contents of the vomica must generally escape with the air, and they may
well be regarded as the cause of the pleurisy which follows. "When the
origiaal luug affection is a sloughing infarct, or when the pleura is perforated

by a malignant oesophageal growth, or by a hypophrenic abscess com-
municating with the stomach, the consequent inflammation is of course
peculiarly severe and rapid in its course. On the other hand, in surgical

practice, when a healthy lung is wounded by fractured ribs, I believe that
pleurisy not seldom remains absent. Probably very much depends upon
whether or not the aperture in the lung becomes quickly closed again. For
the risk of the entrance of " germs " must be greatly diminished if no air is

admitted beyond that which immediately fills the serous cavity. It is clearly

impossible for subcutaneous emphysema to be produced by fracture of the
ribs without there being also pneumothorax, unless the pleural space at the
seat of injury hapjDens to have been closed by former adhesions. But in

cases of this kind I have often failed to detect any signs of the presence of

air in the serous cavity when a day or two had passed before I had an
opportunity of examining the patient. I can, therefore, hardly doubt that

air must often very rapidly disappear from the pleural space by absorption.

This conclusion is quite in accordance with the results of experiments on
animals. Cohnheim says that in rabbits it is not possible by injection of air

into the jDleura to cause compression of the lung, so as to study the effects

of that condition, because the air is so Cj^uickly absorbed. Obviously these

remarks apply also to those exceptional instances of pneumothorax occuriing

in medical practice in which a lung, previously healthy, is ruptured during a
straining effort, or in a paroxysm of whooping-cough.

Dr "Walshe states that of eighty-seven cases of tuberculous perforation

of the lung collected by him from various sources, fifty-five affected the

left and only thirty-two the right pleura. But among twenty- six cases of

pneumothorax which I extracted from the post-mortem records of Gruy's

Hospital without selection, the number on each side of the chest was exactly

equal.

Fhysical signs.—Clinically, it depends upon a variety of circumstances

whether pneumothorax is easy or difficult o£ diagnosis. The recognition of

this affection must always be based directly upon the results of a physical

examination of the chest, although we shall hereafter see that the patient's

symptoms, and the way in which they develop themselves, often enable one
to form a shrewd guess as to the real nature of the case. As regards physical

signs it should, I think, be a fundamental rule that pneumothorax is to be
suspected whenever, over a large part of the chest, but on one side only, a
marked deficiency or absence of vesicular murmur is associated with an
alteration of percussion-sound in the direction of hyper-resonance or of
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iympanitic quality. The limitation of the signs to one side of the chest

suffices to exclude the possibility of their being due to pulmonary emphy-
sema, which from the time of Laennec has been given in text-books as

the disease chiefly needing distinction from pneumothorax, although in

practice the two are not in the least likely to be confounded. Enfeeble-

ment or absence of vesicular murmur is a very important indication of the

presence of air in the pleural space ; and sometimes the sound which accom-
panies the breathing gives one a distinct impression of being conveyed from
a distant part of the chest. But in many cases there is marked cavernous

or amphoric breathing. Sometimes, no doubt, this is due directly to the

passage of air backwards and forwards into the serous cavity ; but it is

often present when the aperture is closed and when, as Dr Gee remarks, it

must in some way acquire its peculiar quality by " transmission through
the pneumothorax." The voice may either be less audible than on the

healthy side, or it may be conveyed so as to produce bronchophony or even

pectoriloquy. As a rule, vocal fremitus is either absent or greatly diminished.

I have spoken above of the percussion-sound as being " altered in the

direction of hyper-resonance or of tympanitic quality." When air escapes

into a healthy pleural sac, the sound is as a rule, purely tympanitic. But,

if the air should accumulate so as to cause extreme distension, it may, in
^

the words of Dr Walshe, at length become " muffled, toneless, almost dull,"

like that of a drum tightened to the highest possible point, and with all

escape of air from its cavity prevented. Much more frequently, the reason

why the percussion-sound in pneumothorax is imperfectly tympanitic is that

the pleura itself is thickened ; in all probability not only do the chest walls

themselves fail to vibrate, but they are even incapable of transmitting the

blow made in percussion to the air within, so as to throw it into anything

like free vibration. In such cases one may obtain any one of the modifica-

tions of percussion-sound mentioned at p. 850, osteal, tracheal, tubular, or

subtympanitic.

Hitherto I have refrained from mentioning certain physical signs of

pneumothorax, which when they are present point very strongly to this

affection. They are therefore apt to impress inexperienced auscultators

with an undue sense of their importance, but must after all be regarded
as accidental rather than as essential indications of it. They may be

grouped together as '^metallic" phenomena. By Laennec most of them
were included under the name of "metallic tinkling," a sound which he
compared with that " produced in a metal cup, or in one made of glass or of

porcelain, by gently striking it with a pin, or by dropping into it a grain of

sand." He described it as being heard when the patient either breathed, or

spoke, or coughed. There was afterwards much discussion as to the origin

of this sound, but writers seem now to be generally agreed that the main
cause of it is the bursting of bubbles oE fluid in a large space, which is filled

with air and has a smooth surface. In other words, metallic tinkling is a

moist sound, or rale, modified by the vibrations of the walls of a cavity of

great size, and by those of the air contained in the cavity. One way in

which the bubbling necessary to give rise to such a sound may be produced
was noticed by Laennec himself ; namely, by the dropping of liquid from
the upper into the lower part of the pleural space when it contains

air as well as pus. Thus metallic tinkling may be due to the patient's

changing from the recumbent to the sitting posture ; but one is hardly

likely to hear this unless one has the stethoscope applied to his chest before

he begins to move. Again there is no difficulty in understanding how the

sign may be produced by coughing, as well as by drawing in the breath,

especially if there be a free communication between the space in which it is

found and a bronchus: But I must confess that it does not seem to me
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clear that it can arise as a mere result of speaking, apart from the agitation
of the contents of the cavity, which may perhaps result from the act of
expiration. I should rather think that what is heard under such circum-
stances is an echo of the voice, which acquires a metallic quality from the
conditions under which it is produced. So also, the heart-sounds, and even-

the sound produced by percussion of the chest, may be reverberated with a
similar character. To all such phenomena it would, I think, be better to
give the name of "metallic echo;" reserving that of "metallic tinkling" for
sounds which in their origin resemble rales. Coughing, as is obvious, may
either be attended with echo, or with tinkling. A particular kind of
metallic echo has been specially described by Trousseau under the name of
hruit d'airain. Among all " metallic " phenomena it has the advantage that
it is much more than any other of them under the control of the observer.
Metallic tinkling is well known to be exceedingly capricious, accompanying-
certain respiratory movements, and being absent with others, according as
bubbles happen or do not happen to burst. Even a metallic echo of the
patient's voice may probably fail to be heard unless he speaks distinctly and
with a particular degree of loudness. But in regard to the Iruit d'airain
one can not only determine the time at which the echo shall appear, but
modify the sound which is to produce it, until one obtains the best possible
result. The method of ehciting it was originally given in the ' Grazette des
Hopitaux' for 1859. It consists in applying one ear to the back of the
patient's chest, while a third person strikes the front of the chest, either

with a plessor upon a plessimeter, or else with one coin upon another^
The metallic echo which results is sometimes extraordinarily well marked, and
I suppose that there is hardly any case of pneumothorax in which it is alto-

gether absent. Traube, however, has pointed out that one may sometimes
fail to obtain a metallic echo by percussion during life, and yet have no
difficulty in eliciting it from the dead body of the same patient. He attri-

butes this fact to lowering of the tension of the air in the pleural space, as
the result of post-mortem cooling of the tissues.

Another sign of pneumothorax which is of considerable practical, and of
extreme historical interest, is that which is termed " succussion-splash." It

was well known to Hippocrates, so that it is sometimes spoken of as
" Hippocratic succussion." To obtain it, one may shake the patient's body
while one has one's head pressed against his chest. But sometimes it can
be heard at a little distance off, and the patient himself may be conscious of
it every time he makes any abrupt movement, as in stepping downstairs, or
in riding on horseback. It is literally nothing else than the splashing of
pleuritic effusion against the sides of the serous cavity, and of course it is

never audible unless there is liquid present as well as air. In such cases
the signs of pleuritic effusion are of course to be observed, as well as those
of pneumothorax ; it may also be noted that alterations of the level of dul-
ness when the patient changes his posture are generally very conspicuous,,

whereas in uncomplicated pleurisy (as I have already remarked at p. 916)
they can seldom be made out satisfactorily.

Lastly, in most instances pneumothorax is attended with lateral dis-

placement of the heart. Dr Douglas Powell has pointed out, in vol. lix of
the ' Med.-Chir. Trans.,' that the mere elasticity of the opposite lung drags
the mediastinum over whenever air has free entrance into one pleural
space without there being of necessity any excess of pressure above that of

the atmosphere. He remarks, however, that in some cases of phthisis con-
solidation of the lung on the side opposite to the pneumothorax prevents
the mediastinum from being thus displaced, and I think that a like effect

must also be produced by consolidation and adhesion of any considerable
part of the lung on the side of the pleural affection, or, again, by the rigiditj^



DISPLACEMENT OF ORGANS—DIAGNOSIS 941

and thickening of the serous membrane, which so often occur in cases of

empyema before perforation takes place. Thus one must not expect to find

the heart beating in an abnormal position in those instances of chronic

chest disease in which it is sometimes so difficult a question to determine
whether pneumothorax has or has not developed itself at an advanced stage.

Yet, even in such cases, it is quite possible for the pressure of the air in the
pleural cavity to become considerably increased. The way in which this is

brought about is now well understood to be by the action of a piece of

lymph lying over the aperture ; this plays the part of a valve and allows air

to enter the cavity during inspiration, but hinders its escape during expira-

tion. Cohnheim, indeed, declares that for air confined in the pleural space
to retain for any length of time a high pressure after closure of the opening
by which it entered is impossible, on account of the rapidity with which it

undergoes absorption. But however this may be, it is certain that among
seventeen cases collected by Dr Powell there were twelve in which after

death the pressure was found to be above the atmospheric pressure, the
difference amounting in these cases to that of a column of from five and a
half to seven inches of water. When the adjacent organs are capable of

yielding to it, one cannot be surprised that the elastic force exerted by air in

the pleural cavity should displace them even more than they are displaced

by liquid effusion. Thus Dr Gee speaks of the diaphragm as being pushed
down BO that the upper surface of the liver lies altogether below the level of

the anterior costal margin, percussion yielding a tympanitic sound within

the ordinary confines of the abdomen above the liver dulness. The inter-

costal spaces, too, may be flattened, or even bulging, and the affected side of

the chest may be greatly enlarged, and almost or quite motionless.

Diagnosis.—If, now, it be asked what affections there are of which the

physical signs may be mistaken for pneumothorax, or vice versa, there is but
little to answer. I have already remarked that when distension of the pleura

with air is very extreme, the percussion-sound may become muffled and tone-

less ; but I do not know whether this ever reaches such a point that the case

might be supposed to be one of liquid effusion. In vol. xi of the ' St Bartholo-

mew's Hospital Eeports,' Mr Butlin has recorded an example of rupture of

the diaphragm, with escape of the distended stomach and colon into the left

pleural cavity : it was the result of a severe crush between the buffers of two
railway coal-waggons, and was diagnosed during life as a traumatic pneumo-
thorax. But in general the only <;ases which are attended with doubt are

those in which, if air is present in the pleura at all, it is confined to a limited

portion of the serous space. Thus at the upper part of the chest, it might
very likely be impossible to diagnose a localised pneumothorax from an ex-

ceedingly large vomica ; but I should doubt whether a localised pneumothorax
ever occurs in that position, and in all probability the cases that have been
admitted as open to question have always been really examples of vomicae

attended with unusual signs, such as metallic tinkling or Hippocratic suc-

cussion splash. On the Other hand, at the base of the chest, a cavity within

the lung of sufiicient size to be mistaken for a pneumothorax is a thing

almost, if not quite, unknown. But it must not be forgotten that during

the contraction of the sac of an empyema the diaphragm, with the stomach
below, may on the left side be drawn upwards so far that percussion may
yield a tympanitic sound over a considerable area, when complete dulness

might otherwise have been expected. A similar state of affairs may also

arise when the lung is affected with cirrhosis. Probably one might avoid
any error of diagnosis by re-examining the patient after having made him
swallow a large quantity of fluid. In a case of Wintrich's a subdia-
phragmatic abscess, which arose from a perforating ulcer of the stomach
and consequently contained air, was mistaken for a pneumothorax. It is
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also necessary to bear in mind the fact, mentioned at p. 895, that in some
instances the percussion-note is tympanitic over a part of the lung affected,

with pneumonic hepatisation. For whenever this is observed the suspicion

cannot but arise that there is air in the pleural cavity.

But, after all, the mistake which is most apt to be made in regard to

pneumothorax is not that it is taken for any other affection or any other

affection for it, but that its presence is overlooked. This is due to the

fact that the symptoms of pneumothorax, which are sometimes of the

most striking character, are in other cases altogether absent. The amount
of dyspnoea produced by the escape of air into a pleural sac depends upon
two conditions ; first, upon whether the patient's vital functions are or are

not being actively carried on at the time ; and, secondly, upon whether he
has or has not been accustomed to make full use of the lung on that side

in breathing. A healthy person always experiences great distress when
attacked with pneumothorax. Among those who are the subjects of disease

the distress is greater in proportion as they are well nourished and able to take
food and to bear exertion. It is also greater among those who have chronic

pulmonary disease in proportion as the lung on the side of the pneumothorax
took a greater share of the work of respiration before the supervention of
the accident. It accordingly reaches its maximum when a man who has one-

lung extensively diseased, but whose health is nevertheless fairly good,

becomes attacked with pneumothorax on the opposite side. A directly fatal

result is inevitable. And thus pneumothorax has to be remembered among
the possible causes of sudden death in persons who are walking about and
earning their living. One morning in the year 1874 there was brought into

Guy's Hospital the body of a man who had fallen dead while on his

way to his work ; he was found to have pneumothorax on the right side and
chronic tubercular disease of the lung on the left side. On the other hand,
if air escapes into the pleura of a person who is wasted and whose functions

were already at a low ebb, and especially if the lung on that side had before

been rendered almost useless by advanced tubercular mischief, the super-

vention of the pneumothorax may give rise to no symptoms whatever. I
believe that this fact was first pointed out in the ' Medical Gazette ' for

1844, by Dr Hughes, who was one of the best auscultators of that day.

But even in persons who are already in the - last stage of phthisis it is

possible for pneumothorax to produce a shock that may be directly fatal.

The patient is perhaps found dead in bed without anything having occurred
to attract the attention of the nurse ; in one such case, however, it was
noticed that the body was bent as if the end had been painful.

Between the two extremes described in the last paragraph there are all

degrees of severity in the symptoms of pneumothorax. The most typical

cases are those in which the patient is suddenly seized with an agonising

pain in the side, and has a sensation of something having given way or even of

a stream of air or of fluid trickling down within his chest. His dyspnoea is

extreme ; the respirations may reach forty or even sixty in the minute, while

the beats of the heart, although accelerated, are not so to any proportionate

extent. The pulse is small, the radial arteries being imperfectly filled as a
consequence of the deficient flow through affected lungs. The hand, the

foot, the cheeks, the lips, and the visible mucous membranes become cyanosed,

the extremities and even the tongue feel cold ; a cold sweat breaks out over

the body ; the temperature, even in the rectum, falls considerably. The voice

is weak and may even be altogether toneless. There may be complete
inability to cough. The patient is usually obliged to sit up in bed, some-
times he finds it more comfortable to incline towards the affected side, some-
times towards the healthy side.

Treatment.—In such cases a great deal can be done to diminish the
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patient's sufferings and even perhaps to avert a fatal termination. Cup-
ping, dry or wet, often gives remarkable relief ; and if the patient was
previously in a fair state of health there is no reason why vensesection

should not be employed. A small dose of morphia should be injected subcu-

taneously, or, as Dr Walshe recommends, a very little chloroform may be

given by inhalation from time to time. He also says that he has seen musk
in five-grain doses, afford much relief.

If great enlargement of the side and depression of the diaphragm
suggest that the pressure of air within the thorax is greater than the

atmospheric pressure, paracentesis should be performed with a fine trocar.

But, as I have already remarked, displacement of the heart alone is not

evidence of increased pressure ; it may be simply due to the elasticity of the

mediastinum. Friintzel appears to have tapped the pleural cavity rather

frequently; he speaks of a dissertation by Barensprung in which are

recorded a number of his cases treated in this way with success. He says

that, if possible, it is well to postpone the operation until three or four days

have elapsed, by which time the aperture in the pleura that allowed the

escape of the air may generally be expected to be closed. Between the

fourth and the eighth day it may be advisable to introduce a trocar, even
when the symptoms are not very urgent. He has often found the pressure

of the air such that a considerable quantity passed out through the instru-

ment ; and even when this is not the case it is easy to close the wound, and
no harm is done. An aspirator ought never to be employed, on account of

the risk of reopening the original aperture. Frantzel uses an ordinary

trocar with a valve of goldbeater skin. If cough arises during the opera-

tion, which is not uncommon, he either gives an injection of morphia and
waits for a time before withdrawing the ti'ocar, or else he keeps up pres-

sure upon the seat of puncture for a little while afterwards until the cough
has ceased. By either of these methods the escape of air along the track

of the trocar may be prevented, which would otherwise have led to a
general subcutaneous emphysema, causing great inconvenience to the

patient.

Prognosis.—In some eases of pneumothorax the symptoms continue with

unabated severity until the death of the patient, which may take place after

a few hours, or in a day or two. But in other cases they subside as the shock

of the accident passes off ; the breathing may remain rapid and yet the patient

may experience little or no distress, as in a case in which Dr Walshe
counted the respirations at fifty-two in the minute. In some very excep-

tional instances the air gradually undergoes absorption, and complete

recovery takes place. Vogel's patient, to whom I have referred at p. 936,

got quite well within four weeks, being from that time able to work as well

as ever.

But, as we have already seen, what usually happens is that after a few
days pleurisy sets in. Even then it is not impossible for the disease rapidly

to subside. Dr Walshe says that he has seen two cases in which in the

course of two months all signs of air and fluid in the pleura disappeared

;

in all probability the exudation was sero-fibrinous. As a rule, when an em-
pyema is developed, one can give the patient a chance of recovery only by
making a free external opening, so as to allow the cavity to become oblite-

rated by the process of granulation. The same treatment is of course

necessary when the entrance of air into the pleura is secondary to pleurisy.

But in cases in which there is already advanced phthisis it is scarcely ever

right to perform such an operation, as the resulting inflammation of the
pleural space is apt to assume a putrid character, so as to carry off the
patient very rapidly. On the other hand, Czernicki has pointed out (' Gaz.
hebd.,' 1872) that in some phthisical patients the supervention of pneumo-
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thorax with consequent spontaneous pleuritic effusion actually leads to an
unprovement in the general symptoms and to cessation of expectoration,

effects which can only he ascribed to anaemia of the affected lung, resulting

from its collapse. As a rule, however, death occurs within two or three

weeks after perforation of the pleura. Trauhe has insisted on the rapidity

with which emaciation advances in many cases. (Edema of the limbs,

and even of the face, sometimes develops itself. The urine may be scanty

and sometimes albuminous.

On the other hand, it is surprising how long a pyo-pneumothorax is

sometimes tolerated, and how little discomfort it causes. The patient is

sometimes able to take horse exercise and, as I have already mentioned,

may hear fluid splashing within the chest while he is riding.

Traube relates a case of pneumothorax occurring in a woman who had
been attacked by it some years before he first saw her, and in whom seven

years later scarcely any physical signs were discoverable. She looked well,

and could even walk uphill without discomfort. The history appeared to

indicate that the affection arose as a complication of phthisical mischief in

the lung ; she had previously had a febrile illness, with night sweats, cough,

expectoration of yellow matter, and haemoptysis.
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History and definition— Unity of phthisis—Localisation—Phthisis always
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From an early period in the history of medicine it has been known that
progressive wasting of the body, which, like so many other effects of disease,

was once regarded as itself a substantive disease, is often dependent upon
a destructive affection of the lungs. And thus, among the various forms of

phthisis ((l>dub), I wsiste), phthisis pulmonum has ever held the chief place.

But the advance of pathology has caused the other aff'ections which
had been included under the same generic designation to have names of

their own. Consequently phthisis, with its English equivalent '* consump-
tion," has come to mean a chronic pulmonary disease only. This term is

now applied even to such exceptional cases as happen not to be attended
with emaciation ; and, on the other hand, it is never used for cases in which
the lungs are believed to be healthy, even though the bodily tissues may
be reduced to the greatest possible extent.

There is, however, a secondary meaning of the word. Many pathologists

think that in all cases of phthisis the lung affection is of a tuberculous
nature. This doctrine, which dates from Laennec, has led to the occasional

employment of such expressions as "renal phthisis," "intestinal phthisis,"
" laryngeal phthisis," to imply that the kidneys, the intestines, and the
larynx respectively present tuberculous lesions. It will be observed that

such a use of the term is altogether different from that which long ago
prevailed, when other forms of phthisis besides the pulmonary were recog-

nised. For the old idea was that bodily wasting might be due to affections

of various organs other than the lungs, Laennec' s view that other ofgans
are liable to the same lesions which, when they occur iu the lungs, constitute

phthisis. But as pathologists are not agreed that the pulmonary lesion iu

phthisis is always tuberculous, it is obviously better not to adopt this mode
of expression, and I shall endeavour in this work to avoid it.

Dr Hamilton has recently proposed to limit the use of the word phthisis

to that stage of the lung affection in which ulceration occurs, but for this

there is no ground whatever, as the meaning of the term refers not at all to

the local destruction of the lungs or of any other organ, but solely to the
effect of the disease in causing emaciation.

The appearances presented by the diseased lungs in different cases of

phthisis differ exceedingly; and its clinical symptoms and course are subject

to no less wide variations. One cannot be surprised, therefore, that both
pathologists and physicians have strenuously endeavoured to discover

points which might serve to split it up into several diseases, fundament-
ally distinct from one another. My revered teacher, Thomas Addison,
led the way in this direction, insisting that much of what was com-

voL. I. 60
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monly regarded as tubercular disease in the lungs was in reality pneu-

monic, and that softening of the organ with excavation of its substance

might occur without any tubercle being present. Bi^t it is to be observed

that he was very far from maintaining that an absolute distinction could be

drawn ; in his well-known essay, read before the Guy's Hospital Physical

Society in 1845, he described first a " pneumonic " and then a " tuberculo-

pneumonic phthisis ;" and the final sentence of this work is, that " in every

form of phthisis, inflammation constitutes the great instrument of destruc-

tion." Thus, after all, it may be said that Addison's teaching bore upon the

theoretical question whether tubercles should be regarded as distinct from
what Laennec used- to term tubercular infiltrations quite as much as upon
the practical question whether a separate kind of phthisis is to be recognised

apart from the tubercular. Since his time many pathologists have asserted

in the most positive and dogmatic manner that a " catarrhal " or (as it is

often termed) a " caseous " pneumonia is the essential morbid change in

many, if not in most, cases of phthisis. And another form which has also

been declared to be non-tuberculous is the so-called " fibroid phthisis." But
there is no real consensus of opinion among the most advanced histologists

with regard to these questions. Eindfleisch, who at one time maintained

that the " tubercular granulations of Laennec " consisted in an inflammatory

infiltration of the alveolar parenchyma round the smallest bronchi, now
teaches (in Ziemssen's ' Handbuch ') that they are true tubercles.

For my own part, I believe that all ordinary cases of phthisis are essen-

tially of the same nature. The varied appearances which may be found in

the lungs after death seem to me to depend mainly upon whether the

tubercles and the tuberculous infiltration become caseous or undergo fibrous

changes. This, to a great extent, rests upon the degree of rapidity with

which the disease has advanced during life. Thus, pneumonic phthisis is,

I think, generally equivalent to a phthisis which has progressed quickly

;

fibroid phthisis to one which has been slow in its course.

The ultimate decision of this question must rest, if Koch's discovery of

the tubercle bacillus should be confirmed, upon whether this organism is or

is not present in cases of phthisis supposed to belong to different forms. In
his earliest communication on the subject, Koch stated that he had found
bacilli in twelve cases of " cheesy bronchitis and pneumonia," which appear

to have been all the examples of that variety of phthisis which he had exa-

mined. In fibroid phthisis one would doubtless have to look for them in the

parts of the lungs most recently affected. For in the caseous form of the

disease they were generally limited to the edge of the infiltrated tissue,

where, however, they were very abundant. Sometimes nests of bacilli were
met with even in the interior of parts of the lungs which had undergone
infiltration. In most vomicae they were present in great numbers. The
little cheesy fragments which are so commonly found in vomicae consist,

according to Koch, almost entirely of masses of bacilli. It is also worthy of

notice that, after spea,king of the presence of the bacillus in the " Perlsucht

"

of cattle (v. p. 75) Koch goes on to say that he detected it also in cases in

which there were round smooth-walled nodules, filled with a cheesy pulp,

such as are not generally reckoned to belong to perlsucht, but are regarded

as due to bronchiectasis. It would thus appear that pathologists have had
a tendency to confine within too narrow limits the conception of tubercular

diseases of the lungs in animals as well as in man.
In discussing the subject of tubercle in general (supra, p. 65) I have

endeavoured to show that histology opposes no insuperable difficulties to the

doctrine of the unity of phthisis ; and, indeed, that there are no difficulties at

all which are not equally in the way of the recognition of miliary tuberculosis

as a definite affection. But my own opinions with regard to phthisis have
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Ibeen based not so much upon microscopical investigations as upon the results

of careful study of the appearances seen in the post-mortem room of Guy's
Hospital during a long period of years. And I cannot help thinking that any
unprejudiced observer, who should use his eyes, would inevitably be driven

to the same conclusion. Without wishing to detract from the importance

of histological inquiries, I am under the impression that the practice of

setting aside minute fragments of diseased organs for study at a future

time, when the general morbid anatomy of the case has been forgotten, is

very apt to lead to one-sided and partial views. What I have found is,

that in the same body lesions which would be universally admitted as

tubercular are associated inextricably with other lesions, of which the tuber-

cular nature would by many pathologists be denied.

Locality.—Before citing these facts in detail, I must insist on a point

which has long been known both to physicians and to pathologists, namely,
that the upper parts of the lungs are almost invariably affected with phthisis,

in whatever form, before the lower parts ; and that in all but the most
exceptional instances, the disease spreads downwards from apex to base,

often with almost perfect regularity.

It is difficult to find any satisfactory explanation of this proclivity of the

upper lobes of the lungs to phthisis. As I have already stated at p. 78, the

same thing is observed in miliary tuberculosis, in which disease the pulmo-
nary affection is believed to be due to an infection of the tissues at a number
of different points through the blood-stream. Hence I cannot accept Dr
Hamilton's view, expressed in the ' Practitioner ' for 1880, that the proclivity

•of the apices depends upon their being the driest parts of the lungs, so that

caseation of catarrhal products is more apt to take place there than elsewhere.

He also maintains that there is less expansion of the apices during breathing,

and that catarrhal products are consequently more likely to accumulate in

them than in other parts of the lungs. Almost exactly the same line of

reasoning is adopted by Rindfleisch in Ziemssen's ' Handbuch.' He insists

that the upright position of the body in man and in the Quadrumana causes

the weight of the shoulders and arms to fall upon the upper ribs, and so

interferes with their play and leads to a deficiency in the movement of air

in the apices as compared with that in the lower lobes. On the other hand,

it is certain that the proclivity of the apices is no greater in men than in

women, who notoriously use those parts of the lungs far more than men do.

And I l^ave heard Dr Moxon assert that in persons who are confined to bed

the regions which become the earliest seats of tubercle are the anterior edges,

a fact for which he found an explanation in the supposition that under such

-circumstances these parts are more active than any other in the function of

respiration. I must not omit to add that the general rule of the proclivity

of the apex is liable to some other exceptions. In certain cases the tubercles

appear a little lower down, leaving one or two cubic inches at the extreme

summit of the upper lobe free from them. But sometimes the middle of the

organ is first affected, or even the lower lobe, the upper angle of which is

indeed very frequently the seat of a vomica in ordinary instances of phthisis.

But I believe that it never happens that the tubercular process spreads

upwards from the base of a lung into and through the upper lobe. And it

is certain that what has sometimes been called " basal phthisis " is a distinct

affection, which has been described above under the name of " chronic

pneumonia." {Supra, p. 904).

According to what has been stated in the preceding paragraph, we shall

scarcely ever be wrong, when we find a lung extensively affected with phthisis,

in assuming that the disease is oldest at or near the apex, and that its most
recent stage is situated towards the base. Now, a very common appearance is

that the upper lobe presents a dense fibroid mass (perhaps containing more or
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less numerous cavities), that in the middle of the organ there are cheesy-

patches, and that in the lower lobe there are grey tubercles, scattered or in

groups. Or, again, the affection in one lung may appear to be typically

fibroid, or typically pneumonic, throughout
;
yet in the opposite lung, in

which the disease is of more recent origin, there may be clusters of tubercles ;:

and these may themselves be caseating, whatever the character of the change-

in the organ first affected. Lastly, the pulmonary lesion may appear to be-

pneumonic, or to be fibroid, not a single tubercle being discoverable, even-

in a state of caseation
;
yet in some distant part of the body there may be-

tubercular lesions of the most characteristic description. What is most
frequent is, no doubt, that the small intestine should present the transverse

hard-edged ulcers, with tubercles in the peritoneum beneath and around
them, of which the nature is so unmistatable. But I could cite many
other facts, all of a similar kind. Thus in 1876 I examined the body of
a girl, aged sixteen, who died of what was regarded as pneumonic phthisis ;

in one kidney, traversing its cortex from the surface to the medulla,,

was a single linear tuberculous mass. In 1878, in a case of pneumonic-
phthisis, in which the affected part of the lung showed only a cheesy
infiltration breaking down into sinuous cavities without any distinct walls,

there were not only small caseating points and ulcers in the intestine, but
in the liver several tubercles as typical in their characters as it would be-

possible to conceive. So, again, in 1876 I made an autopsy upon a child,

aged six, whose lungs presented a remarkable example of fibroid phthisis

;

in her intestine there were a large number of ulcers, with most abundant
subserous tubercle. In 1879 I examined a typical case of fibroid phthisis

of the apices of the lungs, with indurated tubercles lower down ; in the

kidneys and the prostate of the same patient there were caseating vomicae.

In 1878, in a woman of thirty-three, I met with an instance of phthisis,

consisting mainly in grey induration of the pulmonary tissue, there being^

very little tendency to caseate; both adrenal bodies contained cheesy nodules„

and there were yellow tubercles in the liver.

A few years ago it might have been objected that some of these cases

were useless as evidence, inasmuch as tubercles, whether in the lungs or in

other organs, when they appeared to be of more recent origin than a pneu-
monic or a fibroid phthisis, could be supposed to have arisen secondarily

from it by a process of infection. In particular, some pathologists thought
that tubercular ulcers in the small intestine were frequently caused by
swallowing matters expectorated from the lungs, when the disease in these

organs was itself of a non-tubercular kind. But as soon as it was proved
that the infection of tubercle depends upon the presence of a specific virus,,

all such objections fell to the ground. It must, however, be observed that

many of the instances cited in the previous paragraph fail to adjust themselves

readily to any infective theoiy. When, in a case of phthisis, an isolated

tubercle, or a cheesy mass, or a vomica, is found in some distant organs,,

such as the kidneys, or the liver, or even the testis, it is more natural to-

suppose that it arose independently and by a repetition of the same process

which caused the pulmonary lesion ; and this conclusion is not invalidated

by the presence of a number of tubercles in close proximity to one another

in a single organ, even though we suppose their multiplication to have been
due to a kind of local infection within the limits of its area.

Again, all that I have seen of the way in which phthisis begins confirms

my belief that it is at the outset a tubercular affection. I have several!

times found in the apices of the lung lesions which were quite recent, and'

evidently in their very earliest stage, when death had been due to some-;

other cause. These cases seem to me of sufficient importance to justify me
in briefly eniunerating them. In 1881 a man, aged thirty, died in G-uy's-
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Hospital of caries of the spine with psoas abscess ; in the apex of each lung
there were grey translucent tubercles, some scattered, some in clusters,

occupying about a square inch of the cut surface ; they were more numerous
on the right side than on the left ; the other parts of the lungs were quite

free. In the same year a man, aged thirty, died of delirium tremens ; in the

upper parts of both lungs there were mihary tubei'cles in groups. In 1879,

a youth of nineteen died of spinal disease, with a scrofulous kidney ; in the

•apex of the right lung there was a single cluster of the most typical firm grey

tubercles, none of which showed any tendency to caseate. In the same year

a man, aged thirty, died of " sacro-iliac disease," which, although the result

of injury, was accompanied with tubercular affections of the prostate,

kidney, spleen, and lymph-glands ; the extreme apex of the right lung con-

tained a number of scattered grey miliary tubercles, without the slightest

•caseation, and with no induration of the surrounding pulmonary tissue. In
1877, a boy, aged ten, was killed by fracture of the spine ; he appeared to'

have been strong and healthy, but in the apex of each lung there were
miliary tubercles. Dr Moxon's experience, when he taught pathology at

Ouy's Hospital, was very similar. In 1869 a child, aged two and a quarter,

died of croup ; in the left lung, below the apex, there were found several

clusters of grey tubercles, one of them with some cheesy material in its

centre. In 1867 a man, aged twenty-seven, was killed by accident, with
fracture of the skull ; at both apices, especially the right, there were recent

miliary tubercles, in smaller or larger clusters. In the same year a man,
aged twenty-two, died of typhus ; in the right upper lobe there were many
clusters of miliary tubercles, some already softening. In 1868 a woman,
aged twenty-one, died after amputation of the thigh for disease of the knee-
joint ; in each apex there was early phthisis with clustered tubercles, some
caseating ; there was also a small vomica. Even when the appearance of

an incipient pulmonary lesion is such that its tuberculous character might
fairly be doubted, one may discover elsewhere morbid changes the nature

of which is indisputable. Thus, in 1874, in examining the body of a girl,

aged eighteen, who had died after excision of the knee-joint, I found in the

apex of the right lung a mass, the size of a marble, consisting of a cluster

of yellow softening granules, which might naturally have been set down to

a catarrhal pneumonia; the bronchial glands were caseating, but one of

them contained the most typical grey tubercles. At the time this appeared
to me to be a most instructive case.

Seat of the tubercles.—If we consider that there is scarcely a structure in

the human body which is not liable to the growth of tubercles, we shall surely

think it very improbable that in the lung their development should be limited

to any one, rather than another, of the various tissues which make up the

organ. Eindfleisch, however, has recently maintained that the morbid process

in phthisis begins definitely just where the bronchioles open into the alveoli,

the earliest change being a " tuberculous infiltration of all the edges and pro-

cesses " which exist at these points, and which contain muscular and elastic

tissues, as well as fibrous. The occurrence of such a change at the extremi-

mities of several adjacent tubes, and its extension along the walls of the

tubes themselves, would no doubt account satisfactorily for the " racemose "

distribution of pulmonary tubercles on which Carswell used to insist, so

that the cant phrase " Carswell's grapes" was invented to keep it in recol-

lection. But it has always appeared to me that Carswell's drawings
illustrating this point are highly artificial and untrue to nature, and that
it requires an eye of faith to perceive, except perhaps in some rare cases,

anything like a " peribronchial " distribution of clustered tubercles. And
Dr Hamilton, in the 'Practitioner' for 1880, describes tubercle in the lung
as generally beginning in a little cellular projection on one side of an
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alveolus, whicli afterwards becomes somewhat pedunculated and hangs into-

tlie alveolar cavity. When these alveoli lie adjacent to one another it may
project into all of them at once. At first it pushes before it the epithelium

and even the alveolar capillaries. But soon it breaks through and destroys

the alveolar wall, so that a uniform rounded mass results, in which the out-

lines of the original air-vesicles are barely recognisable. The cells of the

tubercle may, Dr Hamilton thinks, be derived either from the connective-

tissue elements of the alveolar wall, or from the endothelium of certain of

its capillaries, or from both sources at once. Sometimes a tubercle sprouts

from the inner coat of a branch of the pulmonary artery, starting perhaps
from the endothelium, but soon involving the rest of the tunica intima, and
almost occluding the channel of the vessel. Other tubercles lie in the course

of the pulmonary lymphatic vessels contained in the periarterial and peri-

bronchial sheaths, the interlobular septa and the deep layer of the pleura.

In some instances tubercles, scattered or in clusters, spread slowly

through one lung, or even through both lungs, with little or no change in

the intervening portions of the pulmonary tissue. But, as a rule, this,

undergoes consolidation at an early period, so that the tubercles come to be
embedded in a more or less homogeneous mass. Sometimes, the substance

of the lung is involved uniformly from the apex downwards, the edge of the
consolidated area having a festooned outline, not unlike that of the border

of a malignant new growth. Much more frequently, even when part of the

upper lobe is universally affected there are more or less numerous indepen-

dent nodules of various shapes and sizes, lower down ; and between and
below these again, scattered tubercles may generally be seen in abundance.

The character of the infiltrating material varies widely in different cases.

It may be a soft semitranslucent pinkish substance, the less recently formed
parts of which are found to have passed into a state of caseation. Or it

may be firm, dark, and tough, constituting what Addison used to call

" iron-grey induration."* Or it may have a fibrous texture crossed by bands
and seams of well-developed fibrous tissue, and of all degrees of depth of

pigmentation, up to perfect blackness. In general, the softer kinds of in-

filtration are associated with caseating forms of tubercle, the harder with

tubercles which themselves become tough and fibrous. But there are com-
paratively few cases in which some cheesy masses are not to be found in one

part of the lungs or another; and where the parts which were earliest affected

are fibrous and of an iron-grey colour, or black, it often happens that recently

involved parts are soft and yellow.

Yomicce.—In all but very exceptional cases of phthisis the process of con-

solidation is followed more or less quickly by one of ulceration, leading to

the formation of cavities or (as they are termed) vomiccs. The tubercles

themselves doubtless soften in their centres, as is the case in every other

organ in which tubercles occur, and as, indeed, can often be seen in the more
recently affected parts of the lungs. Sir Eobert Carswell used to declare

that sections of bronchial tubes with pus in their interior were very frequently

mistaken for softening tubercles. In this I feel confident he was wrong. In

two or three exceptional instances I have thought, on first glancing at the

cut surface of a lung, that I saw tubercles, when there were really only the

open mouths of swollen tubes ; but an instant afterwards I have perceived

my error, because the slightest pressure below has made pus well up from
them in large quantities. There seems to be no reason why a vomica of

considerable size should not result from the breaking down of caseous

material derived by extension from a single original tubercle. But, as a
matter of fact, tubercles are generally scattered too thickly to admit of such..

an occurrence, and therecan be no doubt that formation of cavities ordinarily

* [This corresponds to the " induration ardoise " of Cruveilhier.

—

Ed.]
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involves the destruction of infiltrated lung substance as well. One very
characteristic appearance, which is exactly analogous to what may be
observed in various other organs besides the lungs, is the presence of a
cheesy zone of definite thickness, which on one side bounds a vomica, while
on the other side it is embedded in the pulmonary tissue. Such a zone is

generally an indication that the affection is still actively spreading; it

affords one of the chief means by which vomicae increase in size. As they
enlarge, cavities originally distinct are very apt to open into another and
to coalesce. In this way a single chamber of very irregular form may be
produced. Sometimes the destructive process remains limited by the lobar

septum ; sometimes this becomes ulcerated through, so that both the whole
of the upper lobe and a large part of the lower lobe are included in one
wide open sac. Sooner or later, however, the further extension of every
vomica becomes arrested ; that is, if the patient should survive long enough
to allow time for it. The indication of this change is that the interior of

the cavity ceases to be rough and shaggy with adherent portions of cheesy
debris. A fibrous wall of greater or less thickness becomes developed
round it, and its inner surface gradually assumes a smooth polished appear-

ance, exactly like that of a mucous membrane. Such smooth-walled voixiicse

arc often caused by fibrous bands or (as they are termed) trabecules, which
consist each of a mass of condensed pulmonary substance with fibrous

tissue that perhaps originally belonged to interlobular septa. In all proba-
bility trabeculse, of which these are the only constituents, are remains of

partitions that at one time separated from one another vomicae which were
originally distinct but have since coalesced. But other trabeculse often

contain obliterated branches of the pulmonary artery, and sometimes several

of them can be seen to spread away from a single point situated on that

side of the cavity which is nearest the root of the lung, so that their forma-
tion has obviously been the result of the resistance offered by the arterial

walls to the process of ulceration. Ultimately the trabeculae themselves

often give way and rupture, and their loose ends may then be seen hanging
into the interior of the vomicae. In very large cavities a bundle of such
ruptured trabeculae may sometimes be seen, the relation of which to the

pulmonary artery is at once shown if a probe is passed into that vessel

from the heart. Sometimes a pervious channel persists for some little

distance along the interior of a trabecula, a fact which we shall hereafter

see to be of considerable clinical importance. I must not omit to mention
that according to many observers of authority smooth-walled cavities, such
as I have been describing, have often an entirely different origin from that

which I have assigned to them, being dilatations of bronchial tubes, instead

of being formed by ulceration. Tubes do, indeed, almost invariably open
into them more or less freely, the branches of the bronchial tree possessing

no such power of resisting ulceration as belongs to the arteries. The idea

of regarding the cavities in question as " bronchiectatic " seems to have
originated with Laennec. In all probability what first suggested it was the

difficulty of understanding how a vomica formed by ulceration could acquire

anything like a mucous lining. But this goes for very little, now that we
know how readily such a structure can be pushed forwards over a raw
surface from an edge of skin or of mucous membrane, as, for example, in

the case of a rectal fistula. As a matter of fact, however, I am " not sure

whether smooth-walled pulmonary cavities ever have a continuous epithelial

lining. Dr Ewart, in his Gulstonian Lectures for 1882, says that this is

wanting, except where there are " scattered islets of mucous membrane,"
the remains of *' outlying bronchi intersected by the cavity wall." But Dr
Hamilton, in the 'Practitioner' for 1879, declares that cavities which I
cannot accept as dilated bronchial tubes often have an epithelium which is
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" most typically columnar and ciliated. " This pathologist attempts to explain
the occurrence of bronchiectasis, and the sinuous and irregular outlines of

the cavities which he believes to be of such a nature, by referring it to the
traction of bands of fibrous tissue radiating aAvay from the sides of the
cavity at different points. I cannot say that the explanation appears to me
to be altogether satisfactory. But what has always convinced me in the
post-mortem room that the cavities in question were really vomicae is that

one never gets an opportunity of observing the earlier stages of the process

of dilatation. If the view adopted by Dr Hamilton were correct, one ought,
towards the margin of the affected part of the lung, to see tubes which
could still be traced on to their extremities, but the sides of which were
beginning to bulge out here and there. On the other hand, what one does
commonly find are all possible transitional varieties between smooth-walled
cavities and unmistakable vomicae. The former are seen towards the apex,
where the mischief is of oldest date ; the latter lower down, where it is of
more recent origin. Moreover, smooth-walled cavities often riddle the
substance of a diseased lung in all directions, communicating freely with
one another on every side, so that an ulcerative process must clearly have
been concerned in their formation.

The contents of vomicae vary widely in kind and in amount. When they
are recent they often show masses of cheesy debris. Such masses, even if they
are at first too large to pass out through a bronchial tube, probably crumble
into fragments in the course of time and are expectorated. Cavities of old
date usually have pus in their interior and sometimes they are quite full of

pus. This of course implies that there should be no very free communica-
tion with the bronchial tubes. And the fact is that in old vomicae there is a
tendency for the orifices of the tubes to contract until they become very
narrow. One often finds that a tube of considerable size, into which a large
catheter tube might be passed, has an opening into a cavity that will but
just admit a probe. When such is the case a turgid condition of its mucous
membrane may easily block it altogether. It is remarkable how seldom the
contents of phthisical cavities putrefy ; they often have a faint sickly odour,

but they very rarely become actually foetid, nor do they often undergo that

peculiar acid fermentation which is so apt to arise in ca$es of chronic bron-
chitis with dilatation of the tubes. When there is free escape of pus from
vomicae their lining membranes may continually pour out fresh quantities of

it, so that a large amount of expectoration may occur from day to day. But
sometimes the walls are found at an autopsy perfectly dry, and the interior

is quite empty ; in such cases there may during life be no expectoration

whatever. In 1854 Dr. Bristowe showed to the Pathological Society a speci-

men of such a quiescent cavity having adherent to its inner surface a soft

greenish powdery mass of fungus, consisting of a branching mycelium, and
of a fructification, in which the spores were arranged upon rounded heads
raised on thick stalks.

Adhesions.—A very constant attendant upon phthisis is a local pleurisy,

which leads to the gradual closure of the upper part of the serous space on
the affected side of the chest. As a rule this affection is non-tubercular, and
Eiindfleisch insists on the extreme vascularity of the fibrous tissue which
unites the two surfaces, as contrasting with the deficiency of vessels in
the substance of a fibroid lung. Not infrequently the adhesions are of

enormous thickness and density, so that after death it is impossible to
remove the lung without the very free use of the knife.

Invohition.—To complete my description of the morbid anatomy of
phthisis I have still to discuss the processes by which tuberculous lesions in

the lungs become obsolescent, so that they may cease to threaten the patient's

life, or even to impair his health. Kelics of former mischief are, indeed, dis-

1
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covered very frequently in the lungs of persons wlio have died at various

periods of life and of every kind of disease or injury. In May, 1880, Dr
Heitler, of Vienna, brought before the Medical Society of that city an ana-

lysis of all the cases of this kind that had been met with in a series of 16,562

autopsies between the years 1867 and 1879. Excluding altogether all cases

in which death was due to pulmonary tuberculosis (and among which there

must of course have been many other instances of a previous attack of the

same affection) he found that there were no fewer than 780 (or almost exactly

5 per cent.) in which obsolete tuberculous masses were present. Of the

patients 603 were males, 277 females. The number of those who died of

tuberculous affections of other organs was 101. A point of great interest is

that the proportion of cases at different ages went on regularly increasing

for each decennial period up to sixty years of age. Among persons aged
from ten to twenty there were 12 ; from twenty to thirty, 105 ; from thirty

to forty, 131 ; from forty to fifty, 156 ; from fifty to sixty, 157 ; from sixty

to seventy, 36 ; from seventy to eighty, 153. It is true that no positive

conclusion can be drawn from this fact, in the absence of information as to

the proportion of persons at different ages in the total number of autopsies,

but I think it is diflBicult to escape the inference that the time at which the

pulmonary lesions were originally developed must in a considerable number
of instances have been during adult life. In no fewer than 651 cases both

lungs were affected, though generally to an unequal extent ; in sixty-eight

the right one was alone affected, in sixty-one the left lung. Some observers

have shown extreme reluctance to admit that such appearances really indi-

cate the remains of phthisical disease, or that such disease can be said to be

ever curable. Strictly speaking, indeed, one should speak of phthisis as
" cured " only when its favourable issue has been mainly due lo medical

treatment, whereas in all probability the subsidence of the morbid process

in the cases in question was generally spontaneous. The only instance

that I know of in which there is a definite history of a former pulmonary
affection is one cited by Rindfleisch in Ziemssen's ' Handbuch.' It occurred

in a man, over fifty years of age, who died in hospital of enteric fever, four-

teen years after having been treated in the same institution for an attack of

serious lung mischief, attended with haemoptysis and with infiltration of the

right upper lobe, down to the level of the third rib. He completely

recovered, resumed his former occupation, and remained well until he took

the fever a week before his death. The part of the lung that had been

diseased was found to be indurated and shrunken, with surrounding emphy-
sema and dilatation of bronchial tubes. About the fact that the relics of

long-past pulmonary mischief belong to the same affection which, when it

goes on and destroys life is called phthisis, there ought not, as I think, to

be the smallest doubt or hesitation, even in the minds of those who hold the

narrowest views with regard to tubercle. Almost invariably the seat of

such relics is in or near to the apex of the lung. The affected part is more

or less indurated ; it is often puckered on the surface and adherent to the

chest wall. On section it presents fibrous bands, or tough masses of fibrous

tissue, parts of which are generally deeply pigmented, and in which there

are often embedded cheesy or calcareous nodules of greater or less size.

The cheesy nodules may look very like gummata ; they are enclosed in fibrous

capsules ; not infrequently they are gritty from the deposition of lime salts

in them, or this process may have gone on until they have become converted

into hard smooth bodies, apparently made up almost entirely of mineral

constituents. Those pathologists who hold that a caseous pneumonia is

often the commencement of phthisis ought, I think, logically to accept even

such appearances as these as conclusive evidence of the former existence of

a morbid condition which, if it had advanced further, would have termi-
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nated in that disease. But in many instances one also observes grey or

"black indurated tubercles, whicli obviously have themselves long been

obsolete, and -which may very probably have been of the same date as the

cheesy masses. When the fibrous bands have given rise to much puckering-

of the pulmonary tissue they often look very like cicatrices, and at one time

it was actually taught that they represented former vomicae which had
undergone obliteration. But, as almost all observers seem now to be agreed,

there is no proof of this, and it is not likely that a pulmonary cavity is capable

of thus completely disappearing. There is no doubt at all that its walls may
shrink, so that in course of time it may become much reduced in size. Dr
C. T. Williams has pointed out that this process of contraction of a vomica

is often attended by a shifting of its position. Unless its anterior surface

is closely in contact with a firmly adherent pleura, the more fixed part of its

wall is that which contains the openings of bronchial tubes ; consequently

it often shrinks away from the front of the lung towards the root. Dr
Ewart, in his ' Gulstonian Lectures ' for 1882, gives diagrams showing that

the pulmonary pleura, if not too extensively fixed by adhesions, may be

drawn inwards over such a receding cavity until it forms a deep chink or

fissure. The space created by the shrinking of a vomica may be filled up by
an enlargement of the adjacent pulmonary tissue. Even when there are

merely solid relics of former mischief at the apex, without any evidence of

cavitation having occurred, the suiTounding lung substance is sometimes

found to be highly emphysematous, the bullae having been probably formed

during inspiration after the manner suggested by Dr G-airdner (see p. 879).

More frequently, however, the lower part of the upper lobe of the lung, or

(in the case of the right lung) the fore part of the middle lobe, is uniformly

enlarged, so that one might perhaps almost regard it as hypertrophied. Or
if there is a considerable amount of mischief the ujDper lobe of the opposite

lung may increase in size until it passes across the median line. Other

organs at the same time undergo development. The liver or the stomach is

dragged uj)wards, according as the right or the left lung is the one which is

diseased, and the heart may be jDulled over either to the right, or beyond
its natui'al position to the left. Lastly, the upper ribs are di*awn inwards,

so that the chest wall, especially below the clavicle, aj^pears flattened or

even hollowed.

Symptoms.—The clinical recognition of phthisis, as of pulmonary diseases

in general, is based j^ai-tly upon symj)toms, partly upon physical signs. But
there is no other disease in which it depends so completely upon the concur-

rence of the two kinds of evidence. Symptoms alone, when no signs can be

detected, may justify a strong suspicion that phthisis is present ; but, unless

it is confii-med by their subsequently appearing, this suspicion never reaches

certainty. On the other hand, when one discovers physical signs of the

disease in a person whose health appears perfect,—as sometimes happens,

for example, in a candidate for life insurance,—the proper inference is, I

think, that they depend upon a lesion which, although it was phthisical, yet

is now obsolete, at least for the time. I doubt whether in phthisis physical

signs ever develop themselves to any extent without symptoms being also

present, although it is of course time that the patient himself may fail to

notice or may wilfully ignore them. Evidently, therefore, a description of

the symptoms of the disease should precede that of the signs.

ISfow, the symptoms of phthisis fall into two groups. One group includes

those which belong to the body as a whole, or which concern remote organs

;

the other, those which point directly to the lungs.

(1.) Of the symptoms which belong to the body as a whole, one, which is

very important, is progressive emaciation, or loss offlesh. This often occurs
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with extreme rapidity. Eiilile mentions the case of a very bulky woman who
had weighed 240 lbs., and who lost 40 lbs. in the four weeks before she came
under his care for haemoptysis, at which time no physical signs of niischief

in the lungs could be detected. Ultimately phthisical patients commonly
become reduced by a quarter or even a third of their weight. The explana-

tion of the wasting is often by no means obvious. There is sometimes a
great loss of appetite, and especially a distaste for fat in every form ; or the

occurrence of vomiting may appear to account for it. But other patients

emaciate who eat well, and appear to digest what they eat. Nor does the

loss of flesh seem to be constantly proportionate to the degree of pyrexia or to

the amount of the sweating. It probably affects all the tissues more or less,

but a point worthy of notice is that the heart becomes much less reduced in

size in phthisis than in some other wasting diseases, as, for example,

malignant tumours. The reason seems to be that the right ventricle has sa

much work thrown upon it by the destruction of blood-vessels in the diseased

parts of the liings. Among the minor alterations in nutrition which
accompany phthisis are those which affect the hairs. The straight lanky
whiskers and beard of consumptive patients often suggest to one the

nature of their disease. The hair, too, may become prematurely grey. Dr
Walshe speaks oE having often noticed in males that the hair on the chest

has becoihe quite white when the change was only just beginning in

the hair of the head and in the whiskers. Along with the emaciation

of phthisis goes a more or less marked failure of strength and energy.

The patient becomes no longer able to walk far without fatigue. If he has

duties to perform they tire him in a way to which he is not accustomed.

After his day's work is over he is glad to get home as quickly as possible,

and to lie on the sofa until he goes to bed ; and in the morning he gets up
feeling weary and unfit for the labour which is before him. Ansemia is

another early symptom of phthisis. The face becomes pale, the hands are

white and bloodless. In women scantiness or suppression of the catamenia

may be one of the first indications that the health is failing. (Edema of the

ankles often occurs as the disease advances, but it is seldom considerable,

unless there be venous thrombosis.

When one is consulted by a person who has thus become thin and weak,
the first thing to do is to ascertain whether there is any pyrexia. And it is

important not to be contented with taking a morning temperature ; during
two or three days the thermometer should also be used at bedtime, or in the
evening. One should notice whether the palms of the hands feel hot, and
whether the cheeks are flushed, and the patient must be asked whether he
has noticed any unusual tendency to perspire, especially in the latter part

of the night. The pyrexia of phthisis is altogether atypical, and in

different cases it varies widely in character and in degree. It is scarcely

ever altogether absent. Dr C. T. Williams, however, in vol. Iviii of the
' Med.-Chir. Transactions,' says that in several of his cases in which
active disease was going on in one or both lungs, no rise of temperature
took place. And he gives details of an instance in which, although five

observations were made every day for a week, the thermometer was never
found above 99°.

In the most acute cases of all, which in Germany have the name of
" phthisis florida," the pyrexia may be continuous throughout the twenty-
four hours ; the temperature may reach 104°, and may never fall below 102°,

unless profuse sweating should occur, when it may be lowered for the time to

about 100°. It is rather a remarkable circumstance that, even when there is

such high fever, delirium and other cerebral symptoms are often altogether

absent, but they may occur, and sometimes the patient passes into a
"typhoid" condition, with stupor, sordes on the lips, and a dry brown
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"tongue. Another point which may be noted is that phthisical patients often

retain a much "better appetite than would be present in most other diseases

attended with a like degree of pyrexia. Nor ie there generally much com-
plaint of thirst. Scarcely less acute is the course of other cases in which
"the daily range of the thermometer is very wide, the maximum perhaps

reaching 103° or 104°, while the minimum may be 98"4° or even lower still.

iJriihle says that the occurrence of a subnormal temperature, alternating

with a high temperature at different periods of the day, is more unfavourable
than when the fall is nearly to the normal point. Sometimes the patient

experiences a slight rigor, or a sensation of chilliness, and then passes

through hot and sweating stages, very like those of a paroxysm of ague, for

which disease I have indeed known phthisis mistaken by a careless observer.

In other less severe cases the range of the temperature is comparatively
slight ; the thermometer may indicate 100° or 101° towards evening, but
during the rest of the day it is perhaps scarcely, if at all, above the normal
jpoint. In the same patient there may be all possible variations in the

thermometric readings. Even when pyrexia is generally present, it some-
times happens that none can be detected during intervals of days or weeks,

liiihle says that it has not yet been made out whether the sweating of

phthisical patients is invariably preceded by a rise of temperature. This
•comes on especially during sleep, and some individuals cannot doze for half

An hour during the day without their clothes becoming soaking wet. In
^11 probability a paroxysm of cough, of which the patient himself may.be

unconscious, is often the starting-point of such outbreaks of perspiration.

Of the cause of the differences in degree of pyrexia in different cases of

phthisis no satisfactory account can as yet be given. Dr Wilson Fox (* Med.-
Clhir. Transactions,' vol. Ivi) thinks that it is generally largely proportioned

to the extent of the intercurrent " inflammation." But he seems to admit
that there are many exceptions, and to be not unwilling to accept a conclu-

sion which Lebert drew from a very elaborate series of investigations to the

effect that the temperature-course is more influenced by individual idiosyn-

crasy than by anything else. This, of course, is no explanation at all.

The p^dse is nearly always accelerated in phthisis, and its rate is almost

as valuable an indication of the activity of the disease as the temperature
itself. Like the pyrexia, it is highest in the evening. It is apt to be much
affected by slight exertion, and even by a change of position from sitting

to standing. It is generally soft and feeble in quality. Sometimes its

rapidity is out of all proportion to the degree of fever ; in all probability

this depends upon the patient's being anaemic.

Vomiting is sometimes a conspicuous and early symptom of phthisis, and
I have known instances in which medical men have been led by it into the

grave error of supposing that the patient's complaints were all due to

disorder of the stomach. The suggestion was many years ago made by Mr
Hilton that it was due to interference with the trunk of the pneumogastric
nerve by tuberculous bronchial glands, but I do not think that he brought
forward any actual observations in support of this opinion, which, indeed,

-could hardly be directly substantiated. At a later period of the disease,

cough often leads to ejection of the contents of the stomach.
Another symptom which not very rarely attracts a large amount of atten-

tion in phthisis is diarrhoea. It is generally due to the presence of tubercular

ulcers of the small intestine, or rather, perhaps, to a catarrhal state of the
mucous membrane in general accompanying such ulcers. Sometimes diar-

rhoea from this cause persists for many weeks before any physical signs of
pulmonary disease can be detected. But I do not remember any instance

in which a tubercular affection of the intestine has been found post mortem
without the lungs sharing in the mischief. In advanced cases another
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cause of diarrhcea is of course the development of a lardaceous change in
the mucous membrane.

It is a curious peculiarity of consumptive patients that they generally
remain all along hopeful as to the result of their illness. As Eiihle says,
they order new shirts within the last few weeks of their lives. This writer
also observes that certain qualities of character grow more marked as the
disease advances. Those who are naturally gentle become more gentle j.

those who are rough become more rough.

The aspect of a phthisical individual often indicates the nature of hi*
disease to the experienced physician at the first glance. Apart from the
question (to which I shall advert presently) of there being a special confi-

guration indicative of a diathesis, a bright eye, and a flushed cheek, associated
with a wasted frame and lanky hair, at once suggest tubercular mischief.
A minor point, on which French writers chiefly have insisted, is the presence-
of a pink line on the gums close to the teeth. I am very doubtful whether it

is seen more often in persons who are consumptive than in those who are
not so. Nor should I have supposed that much value can be assigned to-

the existence of patches of tinea versicolor on the chest and elsewhere
although some observers still mention this as a suspicious circumstance.

(2) Of the symptoms which point directly to the lungs, cough i»
naturally the first to be mentioned. Indeed it is often the earliest indica-
tion that the patient is othermse than well. At first it may be very slight,
hardly more than a clearing of the throat ; or it may occur only in the early
morning, or when the patient happens to exert himseK in the course of the
day. It may even disappear for a time, to return later on. But ultimately
it becomes more and more frequent, until it may cause very great distress.
It is when cough has been the first symptom noticed that the disease, as is.

so often the case, is said to have arisen out of a " neglected cold."

There may be no expectoration, or a greater or less quantity may be
ejected of a frothy fluid, either watery or slightly viscid in character. Or
the sputa may consist of a glairy greyish material, in which the microscope
shows large round granular cells, being fatty epithelium derived from the
pulmonary alveoli. Streaks and spots of blood are in most cases present
from time to time. As the local process advances the expectoration becomes,
muco-purulent ; and it may ultimately be almost pure pus, or pus so-

intimately mixed with blood that it has a unifonn brick-dust red colour.
This, when abundant, may accumulate in the spit-jar as an almost homo-
geneous mass. But in other cases the expectoration consists of pellets that
remain distinct from one another, even after they have settled upon the
interior of the vessel. It is then usual to speak of "nummular sputa,"
from their resemblance in size and shape to coins. If received into a layer
of water they are seen to have a loose flocculent surface, as if they were
portions of wool, or as if they had been "nibbled at," to copy an expression
employed by German writers. They generally contain no air, and therefore
they fall rapidly to the bottom, unless they are held up by stringy mucus.
Their characters seem to show that they have been formed in a space of
some size, not in a narrow tube through which air was constantly passing
backwards and forwards. Accordingly, the opinion, which is generally
held, that nummular sputa are distinctive of phthisis is not without reason.
But it must be remembered that the necessary conditions for their produc-
tion are afforded by dilated bronchial tubes, as well as by pulmonary
Tomicse. Probably this affords the explanation of a case mentioned by Sir
Thomas Watson, in which he wrongly diagnosed phthisis when extensive
chronic bronchitis was the disease from which the patient was suffering.

It has long been known that the sputum of phthisical patients often
contains fragments of lung tissue, the nature of which can be identified
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microscopically, as the sliape of tlie alveoli is still plainly visible. Dr
Fenwick, in tlie ' Med.-Chir. Trans. ' for 1866, showed that their detection

is much facilitated by boiling the sputum with an equal part of a solution

of pure caustic soda (gr. xv to 3]). This dissolves the mucus in three or

four minutes. The resulting liquid is then poured into a conical glass

which is filled up with pure water ; and the deposit which forms is carefully

examined in a very shallow cell. Dr Fenwick in one case found 800
fragments in the expectoration of twelve hours. He did not discover them
in any case which was at so early a stage that there were no physical signs,

but he often succeeded when the signs were such as might have led to the

opinion that ulceration or " softening " had not yet begun. The method is

also of great value in cases in which phthisis supervenes upon chronic bron-
chitis and emphysema, and in which the signs are apt to be ambiguous.
At an advanced stage, when cavities were obviously present, Dr Fenwick
never failed to find elastic fibres in the expectoration, even though the
disease had appeared to be quiescent, both from the general improvement
in the patient's condition, and from his coughing only in the morning and
spitting up merely a little semitransj^arent mucus.

More recently, the detection of the bacillus of tubercle in the sputum
has become an important means of diagnosing phthisis. According to a
paper by Dr Heneage G-ibbes, of King's College, in the 'Lancet' for 1882,
"the best method of preparation is the following, A thin layer of the
sputum is spread out upon a cover-glass, and is allowed to diy. The glass

is then passed through the flame of a small Bunsen burner, and afterwards
cooled. It is next placed face downwards in a watch-glass upon two or

three drops of a freshly filtered solution of magenta crystals (two grm.) and
pure anilin (three grm.) in equal parts of alcohol (sp. gr. 830) and distilled

water (twenty ccm. of each). After fifteen to twenty minutes the cover. is

removed, and washed with a dilute solution of nitric acid (one part to two
of water) until all colour has gone. Then it is washed with distilled water,

when a faint colour reappears. Next it is placed face downwards upon, a
few drops of a saturated solution of chrysoidia, until it has taken a brown
colour. After being removed, it is allowed to become perfectly dry ia the
air, and it is then mounted.*

Dyspnoea is a much less marked symptom than might perhaps have been
expected. The gradual onset of the disease and the development of anaemia

pari passu with the destruction of pulmonary tissue, probably accounts for

the fact that a patient, even with advanced phthisis, is often able to breathe
quietly, and to carry on conversation with comfort, so long as he is sitting

still. And, as Sir Thomas Watson observes, nothicg is more common than
for persons who fear, but will not believe, that they are consumptive, to

fetch a deep breath, and bid us remark how thoroughly they can distend

their lungs. But any efi"ort or exertion is almost always attended with
obvious hurry of breathing in those in whom the disease has passed beyond
its earliest stage. And, towards the last, orthopnoea is sometimes present

in the most extreme degree, the patient gasping for breath, and having the

face and hands livid and purple and bathed in sweat. It is probably as a
consequence of obstruction to the pulmonary circulation that persons affected

with chronic phthisis so often get clubbed finger-ends with incurved nails
;

a change which, however, is after all a less marked feature of this disease

than of some others.

Nor, again, is pain commonly distressing or troublesome in cases of

phthisis. There may be paia in the shoulder or beneath the collar-bone

* [See also Dr Gibbes's paper in the ' Lancet ' of August 5th, 1883 : and Dr Klein's

account of Koch's original method, with those of Ehrlich and Weigert, in his " Micro-
organisms and Disease," p. 119.

—

Ed.]
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or lower down. But in many cases even this seems often to be muscular
rather than deeply seated. The pleurisy which invariably fixes the lung to

the surrounding structures as the disease advances must be supposed to be
painless, for otherwise pain would scarcely ever be absent. But pleurisy

lower down, where there is more movement of the parietal upon the pul-

monary layer, is not uncommonly attended with sharp and piercing pain.

Saemoptysis may be said to be present in every case in which mucous or

purulent sputa contain streaks of blood, or in which they are uniformly dis-

coloured by admixture with it. But in practice it is necessary to distinguish

from such conditions the expectoration of blood in a pure state, or frothy with
air. In a very considerable proportion of cases this occurrence is the first

thing which suggests that there is anything wrong with a patient's lung, or

indeed that he is otherwise than perfectly well. He perhaps feels a little

tickling in the throat and finds that his mouth contains a fluid which has a
salt taste. He looks at his handkerchief and is horrified to see that it is

stained with blood. He may either bring up a large quantity at once, or

he may remain free from further haemorrhage for some hours, and then have
a recurrence of it to a great amount.
From the days of Hippocrates it has been thought that the haemoptysis

is in such cases the cause of the consumption which ultimately develops

itself ; and two centuries ago Dr Eichard Morton included a phthisis ah
hcemopto'e among his species of that disease. Recently the same doctrine

has been revived by ISTiemeyer. Now, for my part, I think that only the most
overwhelming evidence should lead to the acceptance of the opinion that the

extravasation of blood into a lung is ever the starting-point of disease

spreading through its substance and destroying it. Under various other

conditions—as, for example, after injuries to the chest, and in chronic

heart disease—we have frequent opportunities of observing the effects of

haemoptysis. And I believe that no pathologist will assert that he has ever

seen it give rise to phthisis. Nor have I ever observed any appearances

which would lead me to believe that blood extravasated into the air-passages

is capable of being inhaled into the pulmonary tissue, so as to form solid

nodules, as has recently been maintained by Dr Reginald Thompson, in the
* Med.-Chir. Transactions ' for 1878. I have repeatedly met with cases in

which inhalation of blood into the lung had obviously taken place ; and
what I have seen has always been a fine mottling of the cut surface of the

organ with red or purple spots, impalpable, devoid of induration, and
offering not the slightest resistance to the finger when passed over them.
The formation of infarcts or nodules of pulmonary apoplexy is quite a
different matter, and occurs only when the pulmonary circulation is in an
abnormal condition. I cannot help maintaining the opinion that the cheesy

congested bodies to which Dr Thompson refers are really relics, not of

haemorrhages, but (at least in most cases) of tubercular lesions. According

to Dr Thompson, however, they are most often found in three situations,

—

in the upper lobe, in the axillary region, and towards the base, but not
posteriorly,—which, he says, are notably those where inspiration produces
the greatest expansion of the lungs.

A point mentioned by Memeyer, and to which a certain importance has
since been attached by some of those who have discussed this question, is

that in one case, four weeks after an attack of haemoptysis, he found a
bronchial tube filled with adherent softening clot, giving it exactly the
appearance of a vein obUterated by thrombus. A similar case has since

been recorded by Dr Weber in vol. ii of the Clinical Society's * Transactions.'

It is to be noted, however, that in each instance the tube so affected was
situated in the lower lobe of the lung. And I agree with Traube in thinking,

that such an appearance is so exceptional that very little significance can be
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attached to it. As a rule, unless a patient has actually been suffocated by
haemoptysis, one does not find any clots in the bronchial tubes post-mortem.

Sometimes, indeed, a clot of considerable size, with branches that had
evidently extended into a number of the bronchi, is expectorated a few days

after an attack of pulmonary haemorrhage. In the museum of Guy's

Hospital there is such a specimen.

Otherwise, the evidence brought forward by Niemeyer in support of the

existence of a phthisis ah hcemoptoe was mainly clinical. It consisted partly

in the fact that haemoptysis in patients who subsequently die of consump-

tion often takes place at a time when no signs of any mischief in the lungs

can be detected on the most careful examination
;
partly in the fact that

the haemorrhage is frequently followed by fever, acceleration of the pulse, and
signs of inflammation of the pulmonary tissue and of the pleura. The first

point is, I think, worth noting. We shall presently see that auscultation

and percussion frequently fail to reveal lesions which are really present in

the lungs, if they happen to be situated deeply or to be scattered in the

substance of the organ, widely apart from one another. Take, for example,

the case of a patient who is attacked with haemoptysis, but who recovers

from it completely without the subsequent development of any disease,

so that the origin of the haemorrhage remains a mystery. I recently had
under my care an old lady, about seventy years old, who on two successive

occasions brought up several ounces of blood, but who got quite well after-

wards and is now living, and who has at no time had any signs of mischief

in the lung. The probability, I believe, is that she really had, and still has,

a small old cavity or relic of a former phthisis and that this was the seat of

the haemorrhage. Dr Weber has remarked that some of the patients who
appear to get a phthisis ah hcemoptoe have had a tendency to epistaxis and
suggests that there is no reason why blood should not come from the

mucous membrane of the bronchi in such persons as well as from that of the

nose. But I cannot say that this appears to me likely. It often happens

that haemoptysis is directly traceable to some violent effort or strain, such

as rowing, running a race, or lifting a heavy cask. But of course that fact

is quite compatible with the existence of disease in the lung at the time.

Niemeyer's other point was that haemoptysis is often followed within

two or three days by an increase in the temperature in the body and in the

frequency of the pulse, and by signs of inflammation of the lung and pleura.

Traube remarks, in reference to this, that none of the cases cited by
Niemeyer show that pyrexia was not really present at the time when the

haemorrhage occurred. But, at any rate, a chart given by Baumler in vol. ii

of the Clinical Society's ' Transactions ' shows a rapid rise of temperature

from the second morning after the commencement after the bleeding until the

sixth day, when it reached 103"8°, and then a gradual fall until the eleventh

day, when it became normal. And I think that it must be in the experience

of every clinical physician that such a febrile attack of variable duration is

of frequent occurrence after an attack of haemoptysis, and that before it sub-

sides one can often make out distinct signs of consolidation of one apex,

which were absent when it began. Still I cannot accept Niemeyer's inter-

pretation of such facts. It seems to me far more probable that the

haemoptysis is itself a direct effect of the development of tubercles in the

pulmonary tissue. When I come to speak of miliary tuberculosis of the

lung, I shall point out that haemorrhage is no uncommon symptom of that

affection, and may even be immediately fatal at a time when there is

neither ulceration nor obvious consolidation of the lung substance, and
when the only lesions found post mortem are recent miliary t^bercles which
had apparently produced no other symptoms whatever. There is no doubt

a difficulty in saying how the bleeding is brought about, but it seems very

1
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likely that tlie growth of tubercles in the walls of the alveoli may be
attended with an invasion and softening of the coats of many of their

capillaries, while at the same time the blood-pressure in them is augmented
in consequence of compression of other capillaries. Eindfleisch, in Ziems-

sen's ' Handbuch,' gives a microscopical drawing showing the coats of a

minute artery actually perforated by a tubercular cell-growth.

But in other cases of phthisis, haemoptysis is due to a very different

cause, namely, to the rupture of the wall of a branch of pulmonary artery

crossing the side of a vomica or enclosed in a trabecula. Rasmussen,
of Copenhagen, first made known the fact that in many instances of

this kind the haemorrhage is preceded by an aneurysmal bulging of the

coats of the vessel. A translation of his paper may be found in the

'Edinburgh Medical Journal' for 1868. Since that time the occurrence

of such aneurysms in vomicae has been noticed by many observers. In the
' Pathological Transactions ' for 1871 Dr R. Douglas Powell tabulated a

number of cases that had been inspected by him. I have even met with

a specimen in a child under three years of age. This instance is in itself

sufficient to show that the formation of the aneurysm is not the result of

atheroma, like that of an ordinary aortic or popliteal aneurysm. Rasmussen
was inclined to attribute it to the unsupported state of the walls of the

vessel when one side of it is exposed in a vomica. But Dr Powell points

out that the coats are much swollen, semigelatinous, and glistening ; and I

think it is clear that their yielding to form a pouch depends on a previous

inflammatory change, more or less like that which causes aneurysm in an
artery occluded by an embolus. The size of an aneurysm in a vomica is

commonly from that of a pea to that of a nut. But Dr Powell speaks of

one which was as large as a Maltese orange. The vomica in which it is

found is usually an old one, with fibrous walls. Haemorrhage may have
recurred on several different occasions, at intervals of days or weeks, before

the fatal issue. Indeed, death is not by any means always the direct result

of an attack of bleeding, the patient perhaps sinking exhausted after having

ceased to spit any blood for some days. But in other cases he may die

almost instantaneously, with a rush of blood from the mouth and nose. Or
he may even be choked by the blood before any of it appears externally, so

that the occurrence of haemorrhage is not suspected until an autopsy is

made. The point of rupture is usually a little hole or fissure just large

enoiTgh to admit a probe. Again, instances are not uncommon in which,

instead of having found an aneurysm, the branch of pulmonary artery

from which fatal haemorrhage had occurred is found to be simply perforated

by a process of ulceration. In my experience at Guy's Hospital the one
condition has been as frequent as the other. And, lastly, in some cases,

even of advanced phthisis, in which the lungs contain many vomicae, it is

not possible, after the most careful search, to discover what has been the

source of the haemoptysis. No part of either lung may seem to be more
deeply stained with blood than all the rest, even though death may have
occurred almost immediately.

A point of some importance in regard to cases of i*uptured aneurysm, or

laceration, of a branch of the pulmonary artery is that the blood which is

expectorated by the patient is usually found to be of bright red colour. Por
some writers have insisted that when the source of the haemorrhage is doubt-
ful, such an appearance must prove it to have been derived either from a
bronchial artery or from a pulmonaiy vein. The only instance, however, in

which I remember blood from the lungs being described as dark coloured

is one related by Memeyer, in his 'Clinical Lectures.' The patient had
brought up enough blood to fill three basins within a few minutes ; it was
found to have a thin frothy layer on the surface, but below. this it was

VOL. I. 61
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coagulated into a dark, almost black, cake. Anyone not acquainted with
tlie facts miglit, says Niemeyer, have supposed that it came from a profuse
vensesection. In all probahility the bright red arterial appearance which is

usually seen depends on its having become aerated either after its expectora-

tion or while it is in the bronchial tubes, where it certainly often is freely

exposed to the air, as is shown by the frothy state in which it reaches the
surface of the body. At any rate it is clear that in no case of haemoptysis
can the fact of the blood being bright red be taken as proving that it came
from one kind of vessel in the lung rather than another. A further point of

great interest, on account of its bearing on the question of a phthisis ah
hcemoptoe, is that in none of Easniussen's cases of haemorrhage from
aneurysms of the pulmonary artery was any recent pneumonia found at the
autopsy, even when the patient had lived for some weeks. I do not know
of any accurate temperature observations in such cases ; but if it should
hereafter be found that no pyrexia develops itself when, in a patient
previously free from fever, haemoptysis I'esults from ruptured aneuiysm, or
from laceration of a branch of pulmonary artery, it would give the coup de
grace to Niemeyer's view.

Haemoptysis, like so many other haemorrhages, has been supposed by some
observers to be frequently vicarious of the catamenial function. Sir Thomas
Watson, for example, says that this is not at all uncommon, and that it is

not usually attended with any peril to life. He even cites a case which was
observed by Pinel at the Salpetriere, that home of all that is marvellous in

disease, in which a woman was said to have menstruated through her
lungs from the age of sixteen to that of fifty-eight, often to the extent of two
quarts of blood during a period of two days, while she nevertheless

remained plump and healthy. A very different view of this question is taken
by Eiihle, who will only admit that in patients who already have lung disease

suppression of the catamenia (or, in other instances, of a haemorrhoidal
flux) may be followed by vicarious haemoptysis. He speaks of having seen

cases in which this recurred at intervals of from four to six weeks, until a
few leeches were applied to the anus with a corresponding regularity.

In almost all cases of haemoptysis, if the bleeding should cease, there is

for some little time afterwards a continuance of expectoration of a deeply
blood-stained material—clotted blood, or mucus intimately mixed with blood.

This is gradually found to alter in appearance, becoming reddish-brown, or
brownish-black in colour. Such a change in it should be carefully noted,

because it shows that the haemorrhage is in reality no longer going on, and
perhaps that treatment may be made less active. But of course there is still

reason to fear that fresh oozing may at any time occur.

Concretions.—When the tubercular process in apart ofthe lung hasbecome
quiescent,and calcification of some of the cheesy material has occurred, it not
uncommonly happens that the patient ultimately spits up the concretions

which are thus foimed, and which may be of all sizes up to that of a pea.

Sometimes their detachment from the tissues in which they had been
embedded is attended with a little haemorrhage, and Eiihle seems to think
that there must necessarily be at the time some fresh softening, so that a
further advance of the disease may be anticipated. Indeed, that the expec-

toration of pulmonary concretions is unfavourable was long ago stated by
Morgagni. But the little experience I have had with regard to this occur-

rence would lead me to believe that in many cases it is not followed by any
serious consequences. I have known it take j)lace at a considerable interval

of time after the subsidence of all active symptoms of lung mischief ; and
the patient to whom I refer is actually living at the present time. It must
be remembered, too, that exactly similar concretions may come from the

substance of a mediastinal gland, having reached the trachea, or one of the
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iDronchi, hy ulceration. A case in point occurred among my out-patients

in 1874 ; the man, "who had been spitting up pieces of calcareous matter

every two or three weeks, was admitted into the hospital and died there

;

and at the autopsy it was found that round the affected gland there was an
abscesswhich had opened into the oesophagus as well as into the right bronchus.

Physical signs.—The physical signs of phthisis are those of a slow and
progressive consolidation, followed by excavation of the affected parts of the

lungs.

At the commencement of the disease the signs may be very slight and
doubtful, and repeated examinations at intervals of some days, or even two
or three weeks, may be required, before one ventures to express a positiv

opinion as to whether mischief is developing itself or not. Among'i he
earliest changes to be detected is often a diminished mobility of the upper
part of the chest on one side. Standing behind the patient, with one hand
placed lightly below each of his clavicles, the physician can feel that the

expansion of the two sides is not equal ; one lags slightly behind the

other, or one stops in its movements while the other still continues to rise.

On percussing with great care, and comparing closely corresponding regions

of the chest, he may make out that there is more or less decided deficiency

of resonance, amounting perhaps to actual dulness, either in front or behind.

A good plan is gently to flick the two clavicles in turn with the finger ; the

resulting "osteal" sound may then be mixed with unequal degrees of pul-

monary resonance on the two sides. It is important to examine the spaces

above the clavicles as well as those below them ; and by employing different

amounts of force in succession one may sometimes find that a particular

kind of stroke elicits an impairment of resonance better than others. The
suprascapular regions must also be carefully percussed ; a firm blow is

required to bring out differences of sound there. On auscultation it may
be found that the vesicular murmur is not alike on the two sides. If over

one apex it is permanently deficient or even absent there can be no doubt
that that is the lung which is affected, but it must not be forgotten that a
temporary disappearance of breath-sound may be due merely to plugging of

a bronchial tube with mucus. In other cases the presence of tubercles

causes the vesicular murmur to be louder or harsher than natural. It is

then often difficult to determine by auscultation alone which of the two
lungs is most likely to be the seat of disease, for an abnormally loud vesi-

cular murmur, instead of indicating mischief when it is heard, may be
" compensatory " of mischief on the opposite side. Various modifications

in the character of the vesicular murmur may also be present in early

phthisis. It may be interrupted or divided into two or three distinct parts

corresponding with irregularities in the play of the chest walls. Or it may
have a peculiar jerking quahty, which has been compared with the sound
produced by a revolving cogged wheel. This must not be taken as neces-

sarily showing that disease is present, for Dr Walshe has " observed it at

one or both apices, when free from consolidation of any kind." The case to

which he alludes was that of a female, and in all probability the " cogged-

wheel rhythm " was due to the action upon the healthy lung of an irritable

heart. For I have repeatedly noticed that the separate sounds which make
up cogged-wheel breathing are synchronous with as many cardiac pulsations,

and Potain in 1877 pointed out the same fact in the " Eevue mensuelle." It

seems likely that when a portion of the lung is partially solidified by
tubercles the shock given to it by the beating of the heart, whether directly

or through the blood-vessels, may produce a greater effect than normally on
the air-cells which still receive air. And it may also be noted that one of

the signs of tubercular disease of the anterior edge of the lung is an in-
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creased loudness of the cardiac sounds in tlie corresponding subclavian
region. In some cases, too, tliere is heard over the pulmonary artery a sys-

tolic murmur, which is supposed to be due to compression of that vessel by
the lung. Another early sign of phthisis is the presence of moist sounds at

the affected apex. In some cases they are audible only just after the patient

has coughed, so that one mxist never conclude that they are absent until one
has listened over the apices while making him cough. If limited to the
upper lobe moist sounds are of special diagnostic significance, since a simple

catarrh is probably never thus locahsed.

No doubt a considerable amount of consolidation may take place in the
apex of a lung without any physical signs being audible beyond those
which are mentioned in the last paragraph, but as the process of solidifica-

tion goes on it almost always happens before long that bronchial breathing
is discoverable. At the same time dulness on percussion becomes more
marked than before, and the voice is transmitted to the stethoscope with
increased loudness, constituting bronchophony. These signs possess an
importance which cannot be exaggerated, but at the same time it is essential

that one should always bear in mind what has been stated at pp. 853, 858,
about the normal presence of bronchial breathing and of bronchophony in

certain regions of the chest, especially in some people. And I think it

should be added that throughout the right suprascapular, supraclavicular,

and subclavicular regions the voice may in health be heard more loudly
than in the corresponding left regions, though the difference is too slight to

justify our speaking of the sound on the right side as bronchophonic.
Moist sounds may or may not accompany the bronchial breathing of

phthisical consolidation. When they are present they generally have a
markedly consonating character. A very common combination is for the
inspiration to be attended with rales of various degrees of fineness, so that
no blowing sound is noticeable, whereas during the expiration, immediately
afterwards, a blowing sound is heard but no rales.

It might have been expected that tuberculous consolidation of a part of
the lung should tend rather to enlarge it than to reduce it in size, but the
contrary is in fact the case. From a very early period of the disease the
regions above and below the clavicle on the affected side are commonly
found to be flattened or even slightly hollowed. Eiihle also lays stress on
the fact that even when no dulness on percussion can be detected in the
supraclavicular space one can often make out that resonance reaches

upwards for an inch or an inch and a quarter above the clavicle instead of

an inch and a half or two inches.

The quality of the bronchial breathing in a case of phthisis may be
modified to tubular, or even to cavernous, without there necessarily being
any further change in the affected part of the lung beyond consolidation,

and, conversely, excavation may take place to a considerable extent, without
the physical signs necessarily indicating it by any modification in their

quality, but such instances, one way or the other, are doubtless altogether

exceptional. The formation of vomicae is an occurrence so nearly universal

that one is scarcely ever wrong in diagnosing the presence of a vomica at

whatever spot happens to be the seat of well-marked " hollow " sounds.

On the other hand, it is not infrequent for a phthisical cavity to become
so large that the recognition of the physical signs to which it gives rise is

really the prominent feature in the diagnosis of the case. The corresponding-

part of the chest may fill out, and even bulge slightly, when the previous

consolidation had given rise to a capacious hollow, as in a case observed by
Dr Walshe. One might perhaps have anticipated that under such circum-
stances the percussion-sound should become hyper-resonant. It has, how-
ever, long been known that this is not so ; the thick adherent pleura and
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the condensed lung tissue round the wall of a vomica serve effectually to check
the vibrations of the thoracic parietes, so that a toneless noise always forms
a large part of the sound which is elicited on percussion. But mixed with
this are tones of varying quality, due to the vibration of the air within the
vomica itself, and thus the sound as a whole may present all those modifi-
cations enumerated at p. 850, from "osteal" to "tympanitic." A further
peculiarity of the percussion-sound over a large vomica is, in many cases,

that it resembles the noise produced by striking coins together, or by
striking over one's knees the hands loosely clasped. Laennec called such a
percussion-sound the hmit de pot fSle, a term which in English has been
rendered into " cracked-jar sound." For its production in a perfect form
the walls of the cavity itself and the thoracic parietes must be elastic and
yielding, the percussion-stroke must be heavy and forcible, and the cavity
must communicate freely with the bronchial tubes, and these again with
the external air through an opened mouth. The reason is that the bruit de
potfele depends upon the expulsion of air from the cavity, just as in striking
the hands over the knee one drives air out through a chink between them.
The most marked example of this kind of percussion-sound that I have ever
met with was in a patient who had, outside the thorax, beneath the pectoral
muscles, an abscess-cavity which contained air, and which communicated
with the pleural space (itself filled with air) by a narrow hole through the
intercostal muscles. But there are in fact many other diseased states of
the respiratory organs in which the bruit de pot file may occur. Thus,
according to Dr Gee, it is sometimes obtained over the upper part of the
front of the chest in cases of pleuritic effusion, sometimes over islets of
unsolidified lung embedded in tissue hepatised in acute pneumonia, some-
times in cases of malignant tumour. Nevertheless in phthisis I believe that
there is no likelihood of one's falling into error by taking it as significant

of the presence of a cavity.

Precisely similar in its mode of origin to the bruit depot feU is a pheno-
menon which sometimes attracts the notice of the patient himself as well
as of other persons, namely, the transmission of the heart-sounds outwards
so that they can be heard, like the ticking of a watch, at a distance of
several feet from him. Many years ago my father showed me a case of this
kind, which had come under his observation. The sounds were sometimes
audible across a good-sized room, but I found that when the patient, a
young woman, was made to close her mouth, I could instantly stop them by
pressing together her nostrils. Just such a case was brought under the
notice of the Clinical Society in 1880 by Dr Frederick Taylor. They would
doubtless be much less rare than they are were it not for the fact that a
cavity of sufiicient size to have a good quantity of air driven out of it by
each pulsation of the heart very seldom exists in any part of the lung
except the upper lobe. Indeed, the disease in Dr Taylor's patient was sup-
posed to be, not phthisis, but chronic pneumonia ; and peihaps I ought to
have dealt with this form of " cardio-pulmonary " bruit when speaking of
that disease rather than in the present chapter.

On auscultation over a large vomica one may obtain any modification of
bronchial breathing up to the amphoric. Another modification, which
appears to be heard only when a cavity has been formed, has recently
received from Seitz the name of " metamorphosing murmur." It is pro-
bably not very different from what Laennec long ago described somewhat
vaguely as the " soufiBe voile." It is said to be characterised at the com-
mencement of inspiration by an unusually harsh sound, which lasts only
during one third of the inspiratory period, giving place during the remain-
ing two thirds to bronchial breathing accompanied by a metallic echo, or
to ordinary rales. All kinds of metallic phenomena may present themselves
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in a very large vomica, exactly as when there is pneumothorax. The
moist sounds are often very "large," so as to claim the designation of

gurgling. Vocal resonance often amounts to pectoriloquy. On the other
hand, Dr Walshe insists on the fact that over a large cavity, at least at its

upper part, there may he dead silence, both respiratory and vocal.

This is perhaps the most convenient place for me to mention one very
rare effect of excavation of the lung, namely, the production of subcutaneous-

emphysema. A case in point came under my notice in 1882. The patient

had been slowly sinking for weeks, and the last time I saw him I happened
to notice a slight crackling below the clavicle and at the root of the neck.

Before his death, which took place a day or two later, the affection became
unmistakable, as I was informed. Frantzel, in Ziemssen's 'Handbuch'
(vol. iv, Heft ii, p. 545, 2te Auflage), alludes to similar instances. As
pneumothorax is not present it must be assumed that ulceration extends
through both layers of the pleura, the space between having been previously
closed by adhesions.

The physical signs of quiescent or retrogressive phthisis vary widely in

different cases. Shrinking of the upper part of the chest may go on until

the clavicle is seen to be obviously at a lower level than on the healthy side.

Dr Walshe also says that the corresponding suprascapular region may be
distinctly hoUower than its fellow. Unless excavation of the lung has gone
on to a great extent the percussion-sound is usually very dull ; indeed Eiihle

remarks that extreme dulness in phthisis is usually a sign that the case is

likely to run a favourable course. The heart becomes uncovered by retraction

of the lung, especially if the left is the one affected. Its impulse may be
seen and felt over a much more extensive area than is naturally the case

even as high as the third or the second intercostal space. The stomach also

may be drawn upwards to the level of the sixth or the fifth rib. On the
other hand, if the right lung is diseased, the heart's apex may be displaced
to the right side of the sternum; and the liver maybe dragged up as high as
the fourth rib.

In all cases of phthisis it is, of course, very important that, while one is

watching the changes that take place in the region first affected, one should
also be on the look-out for signs of extension to other parts of the same lung
as well as to the opposite lung. The frequency of cavitation in the apex of
the lower lobe, to which I have already drawn attention, makes it advisable
to auscultate very carefiilly over the scapula, below the spine of that bone,
as I find Riihle remarking. In advanced cases, the question to which one
should mainly direct one's attention is very often not what parts of the lungs
are diseased, but what parts remain capable of carrying on the function of
respiration. And it is surprising to how small an area, at the extreme base
of one lung, one may find the presence of a vesicular murmur restricted. At
this point, however, it is exceedingly harsh and loud, affording in fact a most
typical example of " compensatory " or " puerile " breathing. On the other
hand, one must not over-estimate the significance of crepitations and rales,

when heard over the whole of the back of a lung, as proving, even if they are
consonating in character, that the corresponding lung substance contains
more than scattered or clustered tubercles. In speaking of miliary tuber-
culosis I shall mention instances in which it had appeared during life that
large tracts of the pulmonary tissue were breaking up, and in which it

yet turned out that the pulmonary tissue between the tubercles was still crepi-
tant. But in the majority of cases of phthisis, the discrepancy between
physical signs and post-mortem appearances is in the opposite direction.

Clinically, disease is perhaps discovered in the upper lobe of one lung ; the
autopsy shows that nearly the whole of that lung is affected, and also the
upper lobe of the other lung. This is only in part to be explained by the
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extension of the miscliief in the interval that may have elapsed. On the
contrary, I believe it to be very important to recognise frankly the fact that

the presence of well-marked disease in one apex adds greatly to the difficulty

of the detection of early mischief in the other apex. The reason obviously

is that one has lost the standard of comparison on which one is accustomed
to rely.

The diagnosis of phthisis, which (as we have seen) must be based upon
symptoms as well as signs, is often very simple and easy. But there are

cases in which there is the greatest difficulty in arriving at a right

conclusion, and in which, indeed, the only safe course is to reserve one's

opinion, at any rate, for a time. As between phthisis and other pul-

monary affections, I have already spoken in previous chapters. In prac-

tice the doubtful cases are generally rather those in which physical signs

are either wanting or at least slight and obscure, so that one hesitates

as to whether the disease is in the thorax, or whether there is not rather

some deeply-seated new growth, or some lesion of the internal lymph-glands,
or of the thoracic duct, or of the great abdominal nerve-centres, by which
the patient is wasted and worn down. Very often, however, although the
nature of the affection cannot be determined, it is clear that he is stricken

by fatal disease of some kind. For my own part, I must confess that under
such circumstances my inability to give an exact diagnosis disturbs m.e

scarcely at all. It is quite otherwise when, as is sometimes the case, the
prognosis depends absolutely upon the opinion one may form. The doubt
generally then is whether the patient, if a man, may not be merely suffering

from the syphilitic cachexia, or be the victim of hypochondriasis and of

aggravated dyspepsia ; if a woman, whether she is not hysterical. In all

cases of this kind the thermometer is of the greatest value. One hysterical

affection which has often been mistaken for phthisis,—the "anorexia nervosa"
of Sir William GruU,—will be fully described elsewhere. But there are

other cases in which the suspicion of lung mischief is based mainly upon
the fact that the girl, as is said, " spits blood." A glance at the sputum is

sometimes sufficient to remove all uneasiness about this. What is expec-

torated may be found to be a rather slimy liquid, uniformly tinged of a pink
or purple colour, so that it looks exactly like the juice of plums or of some
other fruit. It is, in fact, saliva or secretion from one part of the mouth

;

and the blood comes from the vessels of the mucous membrane. Riihle

remarks that this sort of haemorrhage often occurs in the night, from the

patient making sucking movements of the lips and cheeks during sleep.

Thus the pillow may show stains of blood, the origin of which seems at first

to be inexplicable. Another variety of sanguineous expectoration, which is

equally unimportant, is due to the rupture of small vessels at the back of

the fauces during violent coughing, or " hawking up " of phlegm.

The course of phthisis varies greatly in different cases, but its duration

is almost always a matter of several months, and sometimes of many years.

Trousseau is no doubt right in saying that the only phthisie galopante is

miliary tuberculosis of the lungs, Traube, indeed, related in the ' Berlin,

klin. Wochenschrift ' for 1867 the case of a man, aged twenty-eight, who
died, after thirteen days' illness, of " acute tubercular (caseous) pneumonia."
The attack began with rigors and fever ; a few days later haemoptysis set

in and became one of the chief symptoms. At the autopsy all parts of the

left lung presented patches of lobular hepatisation, the centres of which
were caseating, especially in the upper lobe. A similar affection, in an
earlier stage, existed also in the right lung. Both apices moreover showed
traces of old mischief. I have notes of eight cases which occurred in Guy's
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Hospital, and in each of wticli there was a definite history that the dura-
tion of the patient's illness, from its commencement to its fatal termination,
was only from five to twelve weeks. In two instances the attack was attri-

buted definitely to a chill ; one man said that he got wet through while
working in a potato field, after which he shivered and became hot, and was
never well again ; the other that on a particular occasion he slept with his
window open. In almost every one of these cases vomicae had formed
before deatla, especially in the upper lobes, in the centres of the cheesy
masses, Avhich formed the most conspicuous lesions observed at the autopsy.
It must, however, be borne in mind that the distinction from miliary tuber-
culosis may, sometimes at least, be not very apparent. As I shall remark in
the following chapter, the dissemination of the tubercular virus by the blood-
current may, if the tubercles to which it gives rise in the lungs are not very
numerous, have no apparent eifect until they in their turn become starting-

jDoints of a local infection, when a disease exactly like ordinary phthisis
may be supposed to arise.

The sudden commencement of some of the rapidly fatal cases of phthisis
to which I have been referring is of great importance in regard to their

diagnosis from cases of acute croupous pneumonia of the upper lobe of a
lung. The most serious errors of diagnosis have been made between the two
diseases ; but I was until lately under the impression that the mode of onset
afforded a ready means of arriving at a right judgment. It is, howevei%
evident that this is not always the case ; and the only point on which one
can fall back seems to be one to which Traube has drawn attention, namely,
that in acute phthisis bronchial breathing is not discoverable until much
later than in pneumonia of the upper lobe—not until the end of the second
week, or even for a longer time still. It is a striking fact that when
croupous pneumonia occurs in a person who already has phthisis it often

seems to run as favourable a course as if it had arisen in one who was
healthy. Thus Andral is said by Eiihle to have seen a single phthisical

patient pass through from twelve to fifteen successive attacks of pneumonia.
If one finds very extensive consolidation in a case of phthisis when it first

comes under one's observation, one should always think of the possibility

that it may, in part at least, be the result of croupous pneumonia, and
therefore that the prognosis may be far less grave than it otherwise would
have been.

But even acute phthisis^" phthisis florida," as German writers term it

—may, instead of running on straight to a fatal termination, become
arrested, and afterwards run a chronic course. Eiihle relates a case in a
girl who seemed to have but a short time to live when she was transferred

to his charge from that of his predecessor at Greifswald, Niemeyer. Yet
her symptoms subsided, and she was discharged from the hospital with
signs of a cavity in the left upper lobe, aiid did not die until the following

year, having in the meantime given birth to a child.

The progress of ordinary chronic cases is, almost without exception,

interrupted by intervals, during which the patient may actually seem to

regain his health. Cough may almost disappear, even the evening tempe-
rature becomes normal from day to day, the appetite returns, the face is no
longer pale, the weight of the body becomes as great as it used to be. It is of

course true that this favourable change commonly takes j^lace under
medical advice, and we shall presently see how imj^ortant it is that the
advice should be well carried out. But sometimes it occurs even in those
persons who are not able to do so, and who have gone on woi'king in spite

of their illness. In January, 1874, a hatter, aged thirty-seven, came to me
with signs of phthisis at both apices, who said that he had been ailing for
six months. His morning temperatui'e was 101 "4°. His father had died of
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consumption. Notwithstanding my urgent recommendation to him to give
up work he did not rest for a single day. The only difference he made was
that instead of living away from his workshop in the Borough, so that he
was exposed to changes of temperature in going backwards and forwards,
he now slept in the same building. For a week or two the physical signs
increased, moist sounds becoming audible all over the left lung. But his

symptoms quickly improved, and by the end of May he was as stout as ever
and said that he felt nearly well. The signs at the apices, however, still

remained. In the following year I heard incidentally that he was in good
health, with only a little occasional cough. But in 1879 his symptoms
returned, and he ultimately died in September, 1881.

Different observers have made widely different estimates as to the
duration of phthisis. Sir Thomas Watson cites Dr Grregory, of Edinburgh,
as having stated that the " ordinary duration " of the disease was about six

months. Laennec and Andral each put the " mean duration " at about two
years. Dr Pollock, analysing 3566 cases observed by him at the Brompton
Hospital, found that the '"average duration" of these cases while under
observation vras more than two years and a half, and in the course of that
time only 127 ended fatally. What was the real average length of the
disease among the whole number of cases he could not tell, but it must
clearly have been much larger still. It is, however, very difficult to believe

that Dr Pollock's cases fairly represent the ordinary course of the disease.

There must, I think, have been a very undue proportion of exceedingly
chronic cases, and cases running a rapid course must in some way have
become excluded. Still more extraordinary are the statements made by Dr
Theodore Williams, in vol. liv of the ' Med.-Chir. Transactions,' with regard
to the duration of life among 1000 cases of phthisis in private practice.

Of the patients in question 198 were known to have died ; in tlaem the average
duration of the disease was nearly seven years and three quarters. In
the remaining 802 patients who were alive when last heard of, its average
duration had already been more than eight years. Among these cases,

however, none were included which had not been at least one year under
observation, and this restriction, besides keeping out of the list all rapidly

fatal cases, doubtless weeded it of the majority of those who failed to

improve for a time under the treatment recommended. That life is some-
times maintained for a great length of time after phthisis has developed
itself has long been well known. Sir Thomas Watson alludes to a patient of

Dr Grregory's who was at least seventy-two years old when he died, and who
from the age of eighteen had never been free from symptoms, " being often

hectic, and frequently spitting blood."

On the other hand, the fatal termination of the disease is not seldom,
when it does occur, sudden and unexpected. In 1866 a gentleman, aged
twenty-six, who had long been ill, went up to London from Brighton one day to

transact some business. At the London Bridge Station he was seized with
alarming symptoms, and was taken down to G-uy's Hospital, where he died

within a quarter of an hour from the beginning of the attack. In 1868 a labour-

ing man, aged twenty-three, who had been indisposed for some time, was at

his usual work near Guy's Hospital, when about 2 p.m. he began to suffer

from dyspnoea ; this rapidly got worse, and he was carried to the hospital and
died in two hours. In neither case did the autopsy show why death should
have occurred at the time.

Pneumothorax, however, often brings more or less immediate danger to
life in those who have phthisis, as I have pointed out above (p. 936) ; and
another accident that may happen to such patients is pulmonary embolism,
resulting from the thrombosis of femoral veins.

Perhaps syncope is sometimes the cause of death ; or it may arise from
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sudden exhaustion of tlie respiratory centre as in the cases related at p. 9,

Indeed, it is not, I think, nncommon for consumptive patients to be found
unexpectedly dead in the course of the night.

In other instances phthisis ends fatally by the supervention of tubercular

disease elsewhere than in the lungs, by tubercular meningitis or peritonitis,

or by tubercular disease of the kidney, or by solitary tubercle of the brain

or spinal cord. Or the main feature of this case towards the last may be

diarrhoea resulting from tuberculous "ulceration of the intestine, or the

dysphagia and the other distressing symptoms produced by a like affection

of the larynx.

Some affections which appear to be inflammatory rather than tuberculous

are also of sufficient frequency in phthisis to deserve mention. One such is

suppurative peritonitis from impaction of the csecal appendix, and another

is simple abscess of the brain.

The coincidence of fistula in ano with phthisis is one which requires

brief mention. Dr Pollock points out that it occurs far more often in males

than in females, and most commonly in persons who are no longer young,

the most frequent age for it being from thirty-five to forty-five. The lung
affection has veiy generally already advanced to the formation of vomicae

before the fistula appears. Many observers, including Dr Pollock, are of

opinion that in such cases no operation should be attempted ; for, when it

is successful, the phthisis is very apt to assume increased activity two or

three months later. But I am not aware that there is any evidence that the

cure of a fistula in a person not already consumptive renders him more
liable than before to the supervention of pulmonary disease.

Finally, lardaceous degeneration plays a very prominent part in biinging

to a close many cases of phthisis. If the intestines be involved, an intract-

able diarrhoea may result, which I believe cannot be distinguished during

life from that which would arise from tuberculous ulceration. But it is

chiefly by affecting the kidneys that this kind of degeneration acquires its

clinical importance. General dropsy sets in and the patient acqiiires more or

less of the appearance usual with those who are affected with Bright' s disease.

Indeed, I should mention that epithelial nephritis sometimes comes on in

phthisis withoxit there being any lardaceous change discoverable in the

renal glomeruli or vessels even with the microscope. It is therefore not

safe to diagnose a lardaceous affection of the kidneys from the mere fact

that the patient has albuminuria. According to observations made by Dr
Williams, recorded in a paper read before the Eoyal Medical and Chirurgical

Society in 1882, the occuiTence of albuminuria in phthisis has the effect of

masking the other symptoms, and especially of making the temperature

range lower. Post mortem, however, he found the tubercular lesions still

advancing in his cases.

Prognosis.—Prom what has been stated in the preceding paragraphs it

may easily be imagined that to give a correct j)rognosis in phthisis is no light

matter. And in point of fact I believe that those physicians who have the

largest exjDerience are precisely those who most strictly abstain from attempt-

ing to predict the duration of life among their patients. Many writers divide

the course.of phthisis into three stages : the first stage they associate with the

"formation" of tubercles, the second with their "softening," the third with

their " elimination " by the process of excavation. Now, as I have already

pointed out at p. 898, the moist sounds which are supposed to indicate
•' softening " are very apt to be fallacious. It is another objection to these

so-called stages that at the best they have reference only to the local process

in certain parts of the lungs, and not at all to the disease as a whole. Poi"

while vomicae exist in one or both apices, tubercles are commonly being-

formed lower down. But the strongest objection of all is that to speak of
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stages of phthisis leads almost inevitably to a complete misconception of

their significance in prognosis. To every patient, as well as to his friends,,

it cannot but appear to be a matter of course that in a malady which, like

phthisis, is almost inevitably fatal, the third stage must be the worst. And
yet it is no paradox to say that the exact contrary would be nearer the
truth. A factor which, more than any other, requires to be taken into

account in attempting to determine the probable cause of the disease is its

greater or less tendency to advance raj)idly in that particular patient. In
different cases the differences in this respect are enormous ; and it does not
appear that any explanation of them can be given, except that, as a rule,

the progress is quicker in those who have a strong inherited tendency to

consumption than in those who have no such tendency. Now, the formation
of a cavity of any size takes a considerable amount of time, especially if

its walls are to acquire a smooth lining. Hence, whenever the morbid
process spreads with much rapidity through one or both of the lungs, the
opportunity for such cavities to develop themselves is wanting. In other
words, the fact that a case presents the physical signs of the third stage is

proof that its course has been such as generally warrants a comparatively
favourable prognosis. And, in reality, patients with large vomicse often go-

on year after year with but little change in their condition and even with
fair enjoyment of life. Dr Walshe speaks of two singers—a distinguished

contralto and an excellent soprano—as having within his knowledge con-

tinued to perform at the Opera, " while the excavating process advanced
in their lungs."

On the other hand, one is in most cases compelled to speak very
guardedly of the probable duration of phthisis, if physical signs indicate

that the morbid process is still actively going on in any part of the lungs,

whatever may be the stage to which it has reached in the apices. One
must not forget, too, that although in the lung first affected its progress

may have been slow, it may yet rapidly hurry on to a fatal termination

when it passes to the other lung. The degree of severity of the general

symptoms is of course very important in regard to prognosis, especially the

rate of the pulse and the height of the temperature. But it must be
remembered that debility and exhaustion may render the pulse rapid as

well as activity of local mischief. And the existence of pyrexia, as has been
shown by Dr Theodore Williams, is not incompatible with gain of weight

—

nor even, I may add, with the subsidence of many of the other symptoms of

the disease—provided that the patient eats and digests well.

It is a fact, to which I have not yet alluded, that the majority of cases

of acute or " pneumonic " phthisis occur in young subjects, whereas
" fibroid " phthisis, which is necessarily a chronic form of the disease, is

most frequent in those who are advanced in years. This seems to have led

to the idea that the prognosis should be more favourable in proportion as

the patient is older. Dr Walshe, however, says that his observations at the

Brompton Hospital failed to confirm such an opinion ; and Lebert (in voL
xi of the ' Deutsches Archiv') has pointed out that age seems to have little

influence on the intensity of the pyrexia, which we have seen to be one of

the most important factors in determining the rate of progress of the disease.

Indeed, it is obvious that the greater frequency of very acute and of very

chronic cases respectively in youth and at an advanced period of life affords

no real reason for supposing that cases of what may be called an average

degree of severity shall run a more rapid course at one age than at another.

It can hardly be doubted that in this disease, as in almost every other, the

patient's power of resistance and his capacity for repair must alike diminish

as he grows older. And as we have seen that the prognosis of phthisis is

always to be based mainly on the rate at which it seems to be actually
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advancing in the particular case under consideration, I think it is clear that

the patient's age may he altogether disregarded.

Contagion.—In discussing the subject of tubercle in general I have main-

tained that although the growth and diffusion of a bacillus among the tissues

•of the body seems to be mainly concerned in determining the spread of

tubercular lesions when they have once begun to develop themselves, clinical

observation is nevertheless altogether opposed to the idea that infection from

without is the most essential part of the setiology of phthisis and of other

tubercular diseases. Of the fact that consumption is not ordinarily communi-
cable from one person to another no better illustration could be given than a
stateujent published in 1867 by Mr Victor Edwards, who had then for seven-

teen years been resident medical officer at the Brompton Hospital. In that

period he remembered personally fifty-nine resident medical assistants, whose
duration of office averaged quite six months. Of these he believed all but

two to be alive ; one had died of aneurysm, one of some cause unknown

;

three, still living, were said to be consumptive. Very many nurses had been

in residence for periods varying from months to eight, twelve, or even

twenty-four years. Of the head nurses, who slept each in a ward of fifty

patients, only two were known to have died—one of apoplexy ; the other,

after an unhappy marriage, of phthisis. No under-nurse, so far as he was
aware, had died of phthisis. The matron and her two predecessors, as well

as the chaplain and his two predecessors, were all alive. Of the physicians,

whether for in-patients or out-patients, all were living, except two ; one had
died of causes unconnected with disease of the lungs, the other from some
•disease of unknown nature, after twelve years' absence from the hospital.

Mr Edwards himself at the end of the seventeen years was still in good
health. The circumstance that phthisis does not ordinarily spread from

a patient who remains in his own home to brothers, or sisters, or other

relatives, is the more striking because they must be supposed to have very

often inherited a more or less strong predisposition to the disease.*

Medical literature does, however, contain a single series of observations

which tend to show that phthisis may be directly communicated from one

human being to another. I refer to Dr Weber's cases, recorded in the

Clinical Society's ' Transactions,' for 1874, in which the disease seemed to

pass immediately from husbands to their wives. The husbands, all of whom
were affected before marriage with pulmonary mischief, were nine in number

;

but the deaths from phthisis among their wives were as many as eighteen

;

one lost four wives in succession, one lost three, four lost two each, three

lost one each. In seven out of the nine husbands there was a decided family

taint ; the wives were with one exception free from any such taint, and they

were all healthy at the time of marriage. The lung affection ran in all the

wives a veiy rapid course, terminating in several instances within twelve

months, and being never prolonged beyond eighteen months. It cannot be

supposed to have been caused by anxiety or fatigue in nursing the husbands,

for the husbands were all in fair health so far as appearances went, and none

of them succumbed to phthisis until long after their wives. All the wives,

with one or two exceptions, bore children to their husbands, so that it is per-

haps possible that infection took place through the foetus ; but about the state

of health of the children nothing is said. Dr Weber seems to have been

more disposed to think that the mere absorption of the seminal fluid led to

the transference of the disease. But even if we admit that this was probably

the case, I doubt whether it follows that there must have been an actual

conveyance of a specific contagion. May not such cases merely afford

another instance of that inexplicable influence of impregnation which stamps

* [On this subject see the facts recorded in the ' Report of the Collective Investigation

"Committee of the British Medical Association,' July, 1883.

—

Ed.]
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on the female organism tlie characters of the male, so that they can be
transmitted long afterwards to offspring bj a difterent male ? Cases of this

kind among the lower animals are well known to be frequent; and I believe

that similar instances occur as the result of sexual intercourse between
human beings belonging to different races. Not long ago I met with what,

if not merely accidental, was probably an example of the same thing.

A candidate for life insurance, whose mother had had two husbands, told

me that the first husband and several of his children had died of phthisis

;

the second husband was free from all tubercular tendency, but the eldest

of the offspring of this marriage nevertheless became affected with the

disease. I ought perhaps to mention that Dr Weber was acquainted with
thirty other consumptive husbands whose wives escaped phthisis. But that

figure must not be taken as indicating, in conjunction with the other, the

proportionate frequency of such transmission, for this is probably very
much more rare. Among twenty-nine consumptive wives who married
healthy husbands, only one lost a husband from consumption.

JEtiology.—If now we turn to consider what are the conditions whicK
in clinical practice are concerned in bringing about the development of

phthisis, we shall, I think, find that they may be roughly arranged in three

groups.

I. Some affect the original constitution of the individual from before birth.

II. Some affect the general health of the individual in the course of life.

III. Some affect the lungs themselves.

I do not mean to imply that it is always easy to say to which category a
particular cause of phthisis belongs. It is enough for my purpose if it be
admitted that all these groups exist.

I. Conditions which affect the original constitution of the individual from
before hirth.—The first of these to be discussed is hereditary transmission.

It is a matter of universal experience that in some families deaths from
phthisis occur, generationaftergeneration, with terrible frequency. Parents-

and their offspring are swept off in turn, so that sometimes there is hardly
a survivor to maintain the stock. Actuaries are so impressed with these

facts that whenever it can be ascertained, in reference to a candidate for life

insurance, that he has lost a parent or more than one brother and sister

from consumption, it is held at almost all ofiices that an addition to the

premium is absolutely necessary to cover the increased risk, and if both
parents have died of the disease, or more than two other near relatives, the
"life" is generally regarded as almost uninsurable, at least on reasonable

terms. It might at first sight appear strange that an augmented liability to

what is (after all) only one among a great many other possible causes of
death should be taken as diminishing to so great an extent the general
"expectancy" of the candidate, but the requirements of the offices are in

practice found to be fair and equitable. From a scientific point of view,

however, the question of the inheritance of consumption requires far more
consideration than has generally been given to it. Among persons actually

affected with phthisis, the proportion of cases in which the occurrence

of a like disease can be traced in their relatives appears from certain investi-

gations made by Dr Theodore Williams, and recorded in the ' Med.-Chir.
Trans.' for 1871, to be 48"4 per cent. The patients Avere seen in private

practice, so that the results are probably as little inaccurate in the way of

omission as can ever be expected in su^ inquiries. It would be an
advantage, for the purpose of comparison, if we knew to what extent a
similar family tendency exists in the population generally or among those

who are not themselves phthisical. But the truth is, I think, that it is

impossible to accept the figures given by Dr Williams, or any similar

figures, as really indicating in any scientific sense the exact extent to which
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consumption is transmitted by inlieritance. The point on wliicli I would
insist is often brought out veiy clearly by proposers for life insurance

themselves. A candidate has had perhaps two or three brothers who were
^consumptive, but one, he says, brought on the disease by dissipation and
intemperance ; another was in the army, and was stationed first in India and
then in Canada at a few months' interval ; a third may have got a chill in

bathing ; and he winds up by declaring that phthisis has not been a

"family complaint" after all. Now, among the cases collected by Dr Wil-
liams, 484 in number, in which phthisis was traced among the relatives of

patients themselves phthisical, there were 120 in which the disease had
-existed in one'or both of the parents, but 224 in which it affected only brothers

or sisters. And I have not the slightest doubt that if inquiries had been
made as to the existence of definite " exciting causes " of the disease in

these cases they would have been found to be very often present. I am
satisfied that it is impossible to draw a line anywhere between what might
be called respectively " hereditary " and " accidental " phthisis. Probably
there is no family in which the consumptive tendency is so strong that it

could not be kept in abeyance by hygienic precautions if they were
thoroughly and vigorously carried out, and, on the other hand, there are

very few families, if any, in which the disease may not show itself in such
members of it as systematically neglect their health, or are exposed year
after year to unfavourable circumstances.

I must not be understood to mean, in urging these considerations, that

I disbelieve altogether in the transmission of a definite tendency to phthisis

from parent to child, nor even that when the disease appears in several

•children of the same parents, who themselves are healthy, it may not
have been derived from a more remote ancestor. (The occurrence of such
'atavism has not, so far as I am aware, been hitherto verified in regard to

this disease.) But I do maintain that it is impossible at present to deter-

mine in what proportion of cases the so-called "family predisposition" to

consumption implies the actual transmission of a tendency to the disease,

And in what proportion of cases it is merely the expression of a general

•delicacy of constitution, or (as the Germans would say) a " vulnerability,"

which belongs to all those who are derived from certain stocks, and renders

them liable to be attacked by the disease in succession, as they happen to

come under conditions suitable to its development. From the point of view
of the insurance offices the distinction is not material, for in either case the

demand for an enhanced premium is equally justifiable and necessary. One
fact which tells strongly in favour of the opinion that family predisposition

is often a mere vulnerability, is that the liability to consumption is believed

to be also much above the average in those who come from parents already

failing in health from any cause, in those begotten by a father very

advanced in years, in those born of a very young mother, and also in the

later offspring of a woman exhausted by very frequent and rapid child-

bearing. The same opinion is further supported by the circumstance that

very little seems to have been ascertained as to the existence of a specially

strong tendency to phthisis in the children of parents actually consumptive,

one or both of them, at the time of procreation.

Diathesis.—It is a very old suggestion that persons of a particular bodily

frame and physiognomy are especially liable to tuberculous diseases, but little

value can be attached to the statAnents of early writers on the subject, because
" scrofula," as it was called, was not so very long ago confounded with
rickets. And, according to Sir Thomas Watson, the numerous signs of the
*' scrofulous diathesis " varied widely with the "temperament" of the indi-

vidual, whether "nervous," "sanguine," or "bilious." Obviously this was
"very confusing. It therefore seemed a great step in advance when Sir
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William Jeiiner in 1860 proposed to distinguish two separate diathetic

states, which he termed respectively tuberculosis and scrofulosis.

As leading features of tuberculosis he gave the following :
" Nervous

system highly developed; mind and body active; figure slim; adipose

tissue small in quantity ; organisation generally delicate ; skin thin ; com-

plexion clear ; superficial veins distinct; blush ready; eyes bright; pupils

large ; eyelashes long ; hair silken ; face oval, good-looking ; ends of long

bones small, shafts thin and rigid ; limbs straight. Children the subjects

of tuberculosis usually cut their teeth, run alone and talk, early."

Scrofulosis he described as follows :
" Temperament phlegmatic ; mind

and body lethargic ; figure heavy ; skin thick and opaque ; complexion dull,

pasty looking ; upper lip and alae of nose thick ; nostrils expanded ; face

plain ; lymphatic glands perceptible to touch ; abdomen full ; ends of the

long bones rather large ; shafts thick."

Among the pathological tendencies of the former morbid conditions he
mentioned not only " deposits or formations of tubercles," but " fatty degene-

ration of liver and kidneys, and inflammation of the serous membranes.'*

To the latter he assigned " inflammation of the mucous membranes of a

peculiar kind ; so-called strumous ophthalmia ; inflammation of the tarsi

;

catarrhal inflammation of the nose, pharynx, bronchi, stomach, and intestines

;

inflammation and suppuration of the bronchial glands on trifling irritation
;

obstinate diseases of the skin ; caries of bone."

Many physicians still believe that Jenner's descriptions correspond with

two great types, the recognition of which is really important in practice.

But the idea of their representing separate diatheses is quite incompatible

with modern views as to the relation between tubercle and caseating affec-

tions of lymph-glands ; no less incompatible with Buhl's theory of infection

than with the more recent opinion, which I hold, that the glandular affections

are themselves tuberculous. And it is clear that there has never yet been any
general consensus among observers of experience with regard to the outward

signs which indicate a tendency to tuberculous diseases. For my own part,

while admitting that many of those who die of phthisis present the configura-

tion spoken of by Jenner as characteristic of scrofulosis, I think that a very

much larger proportion are ill-grown or badly-developed individuals, with-

out any definite indications of a special diathesis. And, on the other hand,

his description of tuberculosis seems to me to be made up merely of those

<5haracters which, while not incompatible with rapid and symmetrical growth

or with physical beauty, show a want of real vigour and robustness, I doubt
whether any more exact definition of the signs of scrofula, or of a liability to

tuberculosis, can be given than that they include whatever indicatesdelicacy of

^constitution, incomplete growth, or imperfect development. MrFrancis Galton

and Dr Mahomed have recently recorded in the Guy's Hospital ' Eeports

'

(1881) the results of "An Inquiry into the Physiognomy of Phthisis by the

Method of Composite Portraiture." Their conclusions seem to me to bear out

the view which I have stated. For although they were able to obtain from

the photographs of 442 phthisical patients two types of face—the one of

narrow ovoid shape, the other a broad face with coarse features—yet this

was only by the careful selection of a few out of the whole number of cases
;

and they actually found a larger proportion of narrow ovoid faces among
patients who were not phthisical than among those who were.

There still remains the question whether an inherited tendency to

phthisis is indicated by any particular configuration of the chest. Dr Gree

describes two shapes of chest as occurring in " phthinodes," or persons pre-

disposed to consumption. One of them he terms the "alar" or "ptery-

goid " chest, following G-alen and Aretseus, who used the same name for it

centuries before ; this, he says, is narrow and shallow, the antero-posterioj.
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diameter being especially small, and tlie angles of the scapulse projecting

like wings ; its peculiarities depend upon a drooping or undue obliquity of

the ribs, as the result of which the shoulders fall and the length of the

thorax from above downwards is increased ; the alar appearance is caused

by the falling of the shoulders. The pterygoid chest is often accompanied

by a prominent throat, due to a long neck, and by the head being carried

unduly forwards. The other is called by Dr Gree the " flat " chest ; this,

instead of being rounded, is flat in front, the rib cartilages losing their curve

and becoming straight. Nay, the sternum may actually be depressed below

the level of the costal ends of the cartilages. Now, there can be no doubt
that it is very important to be on the look-out for the flatness of chest, in

judging the configuration of this part of the body. Persons who are

extremely flat-chested often have broad shoulders ; so that, as one stands

facing them, one might fancy them to be by no means ill developed.

Traube and other G-erman writers lay great stress on the significance of a

flat chest as indicating a liability to consumption, and I have repeatedly

heard Dr Wilks insist on it strongly. But I must confess that I have

never been able to satisfy myself of the existence of any definite relation of

this kind. It seems to me altogether misleading to contrast the " flat chest

of phthisis" with the "rounded chest of bronchitis," because the latter is

merely an acquired condition and the result of that disease, of which it is no
doubt an important clinical sign. I cannot make out that either the alar or

the flat chest is seen among phthisical patients with more frequency than
other varieties of ill-shapen chest, which so often result from neglect during

childhood, and are consequently so very common among the poorer classes

of the population. And in general I believe it to be impossible to say how
far a badly-formed chest, in relation to the liability to phthisis, is important

as interfering with the play of the lungs, and whether its significance is not

merely that it is an indication of a defective development of the body in

general.

Again, one cannot disassociate congenital from acquired deformities of

the thorax in regard to their possible influence on the subsequent occurrence

of tubercular disease of the lungs. Freund, in 1859, maintained that what
caused a small and contracted chest was often a premature ossification of

the cartilage of the first rib, occurring even in early infancy. It is worthy
of notice that Dr Hutchinson, in advocating the use of his spirometer, did

not suggest that a defective vital capacity of the lungs indicated a tendency

to phthisis, but rather that it was a sign of the actual presence of the

disease, even if at an early stage. Again, deformity of the chest from
lateral curvature seems certainly not to carry with it any increased liability

to consumption. And it appears to be very doubtful whether the habit of

stooping at a desk, or in the work of a tailor or shoemaker, or weaver,

although it cannot but be injurious to the health, favours the development
of lung disease. I also quite agree with Dr Walshe that there is no
evidence that the foolish practice of compressing the base of the chest by
stays is capable of producing such an effect.

II. The conditions which, affecting the general health of the individual in

the con,rse of life, act as causes of phthisis, are both numerous and varied.

a. Foremost among them I am disposed to -^\2iCQ ih.6habitualhreathing of

air rendered impure hy overcrowding or hy defective ventilation. It may,
indeed, be a question whether this shonld not be placed under the third

head, as affecting the lungs themselves, rather than the general health. But
on the whole I think that it may fairly be dealt with here, though of course

I leave to be discussed presently the no less important influence of such
impurity of the air as results from the presence of minute particles of

mineral or organic substances,—fine grit, coal-dust, powdered clay, flax-
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dust, cotton-dust, &c. The organic matter exhaled fi'om the lung during
respiration appears to possess directly poisonous products. Dr Parkes cites

some experiments made by Gavarret and by Hammond with air from which
the carbonic acid and water produced by respiration had been removed, so as

to leave only the organic matter ; a mouse placed in such air died in forty-

five minutes. Dr Parkes says that he has known instances in which
breathing for three or four hours air contaminated by having been pre-

viously used in respiration, caused headache and febrile symptoms which
lasted one or two days. It is important to remember that such organic

substances probably differ from gases like carbonic acid in having far less

tendency to rapid diffusion through the atmosphere ; they readily adhere to

textile fabrics, especially those which are dark coloured, and cling to them
obstinately. Every physician is familiar with the peculiar odour belonging

to the clothes of the women and children of the poorer classes ; one per-

ceives it as soon as they enter the out-patient room, even though they

may have just been walking in the open air for a considerable distance.

Precisely the same smell exists always in the rooms in which these people

live. The organic matters which cause it cannot be removed by merely
causing a current of air to blow through a room for a few moments in the

day ; still less will they escape through a door towards which there is no
active draught. In all probability the only way of getting rid of them is

by oxidation ; and one may speculate as to the part which ozone is likely

to play in accelerating their destruction, and also as to whether thej" do
not disappear more rapidly when they are exposed to full sunlight than in

comparative darkness.

Strictly speaking, overcrowding and defective ventilation are not con-

vertible terms; but in practice one of them scarcely ever occurs apart from
the other. It is not, indeed, inconceivable that one person or a few persons

occupying a room of good size should so close up all the openings into it

as to render the air in it impure. But, on the other hand, there is never

overcrowding without bad ventilation, because when many persons are

huddled together in a small space, the needful admission of fresh gsir always

exposes some of them to cold draughts, the fear of which is sure to lead to

the shutting up of one aperture after another.

The proof that impure air is a cause of phthisis rests mainly upon the

evidence of statistics as to the frequency of the disease among soldiers and
certain classes of workmen and among the inmates of prisons. As regards

soldiers, a Eoyal Commission upon the Sanitary Condition of the ^Army,
which reported in 1858, brought to light the fact that the death-rate from
consumption in all branches of the service was in excess of that of the

civil population of large towns, and (what was most remarkable) that

among the Foot Guards it was more than twice as great as that of the civil

population. The only explanation that, could be offered was that it came
from defective barrack accommodation, since neither the clothing of the

soldier, nor his food, nor the nature of his occupation, could be supposed to

be the cause of it. There was evidence that in barrack dormitories the

cubic space actually given to each man was often not more than one half or

two thirds of the amount of 450 feet, which was the minimum allowed by
regulation. It was also shown that the air in these rooms became very

nasty and offensive before morning, The accuracy of the conclusion at

which the Commission arrived has since been confirmed by the fact that a
great fall in the consumptive death-rate, especially among the Foot Guards,

has followed the introduction of sanitary improvements.

As to workmen, we have evidence given by Dr Guy before the Com-
mission of Inquiry into the State of Large Towns, of which the Duke
•of Buccleugh was president, and which reported in 1844. Dr Guy had

VOL. I. 62
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most elaborately investigated the relative liability to phthisis of different

classes of the population of London. He found that the disease was
more fatal to artisans than to tradesmen, and more fatal to tradesmen

than to gentlemen (including professional men). Even hawkers, standing-

about in the streets and exposed to all inclemencies of weather, had the

advantage over men employed in workshops. Among printers he instituted

a very close comparison as to the frequency of symptoms of lung disease,

arranging the men in classes according to the amount of air-space in the

rooms in which they worked. Of 104 men having less than 500 cubic feet

of air to breathe, 13 had suffered from blood-spitting and 13 others from
catarrh ; of 115 men having from 600 to 600 cubic feet of air, 5 had
suffered from blood-spitting, 4 from catarrh ; of 101 men having more than

600 cubic feet of air, 4 had suffered from blood-spitting and 2 from catarrh.

As for prisoners, there is the contrast between two prisons of Vienna cited

by Dr Parkes in his 'Practical Hygiene.' In the Leopoldstadt prison,

which was very badly ventilated, there died in the years 1834—1847, 378
prisoners out of 4280, or 86 per 1000 ; of whom no fewer than 220, or 61*4

per 1000, died from phthisis. In the well-ventilated House of Correction in

the same city there were from 1850 to 1854, 3037 prisoners, of whom 43 died,

or 14 per thousand ; and of these 24, or 7*9 per 1000, died of phthisis. Diet

and mode of life were, it is believed, the same in both establishments. It

is a flaw in the case that the average length of the periods during which the

prisoners were detained in each prison is not given ; but Dr Parkes thinks

that no correction on this ground, even if any correction were needed, could

account for the discrepancy in the death-rate. The great prevalence of

phthisis among prisoners in general was long ago pointed out by Dr Baly,

as the result of ian examination of the ' Eecords of the Millbank Penitentiary.*

But he was unable to determine what part in the setiology of the disease

should be assigned to defective ventilation, and what part to cold, poorness

of diet, want of active bodily exercise, and a listless or dejected state of mind.

Indeed, it obviously is only in very exceptional instances that over-

crowding or defective ventilation can be so isolated from other conditions-

that may themselves be injurious to health, as to show clearly that they are

the main cause of phthisis. But when once their power to produce the

disease is admitted—and most persons will allow that there is a priori a
strong probability in favour of it—one cannot doubt that they must play a

most important part in producing the disease among the poor generally.

For example, I shall have to refer presently to a very important investiga-

tion made by Dr Grreenhow in 1860 and in 1861 as to the origin of the great

mortality from phthisis among the workpeople employed in many of the

largest industrial occupations of the country, and to insist on the fact that

the inhalation of dust of various kinds is the main cause of the disease so

far as these persons are concerned. But Dr Greenhow himself pointed out

that another cause was certainly the " working in ill-ventilated or over-

heated factory rooms or workshops, as in those of some of the silk mills of

Coventry, in the domestic weaving shops, and in the watchmakers' factories

and workshops of the same city, in the button-makers, and various other

workshops of Birmingham, in the factory rooms of Blackburn and Notting-

ham, and in many domestic shops and warehouses." Abundant details in

support of this conclusion are to be found in the report which he furnished

to Mr Simon.

^. Food insufficient in quantity and had in quality is believed to be among
the conditions which tend to produce phthisis, but I am not aware of any
positive proof of this such as would be afforded by cases in which it could

be shown to be the principal cause of the disease.

y. In the female child-bearing seems often to play an important part
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among the causes of phthisis. On a priori grounds one would certainly

think it likely that pregnancy should be apt to bring on the disease in

persons naturally delicate or predisposed to it. But it is a well-known
and a very remarkable fact that during gestation even the most rapid form
of consumption scarcely ever runs on to a fatal issue. The patient almost
always survives until labour is over, after which all the symptoms assume
an increased urgency, and death may occur very rapidly. And in many
cases the disease appears to begin rather during lactation than before
delivery, or is attributed to the occurrence of profuse puerperal haemor-
rhage. According to Dr Pollock it is not merely prolonged suckling that
seems to set up phthisis, but the mere fact of suckling at all. Cases
associated with child-bearing generally run a particularly acute course.*

S. Alcoholic intemperance I believe to play an important part in the
setiology of phthisis. Clinical experience certainly shows that drunkards,
both those who are engaged in the liquor traffic and those who are not, die

in large numbers of this disease. No doubt it is often difficult to exclude
the operation of other causes, such as defective food, bad ventilation,

exposure to cold and wet, «fcc. But the impression produced on my own
mind is that the alcohol itself is really concerned in the result.

It has of late been a favourite idea with some physicians that alcoholic

phthisis is usually " fibroid " rather than tuberculous in character. I believe

that Huss, of Stockholm, first suggested this opinion about 1850, and it has
been supposed to derive support from the fact that alcohol causes a growth of

interstitial fibrous tissue in the liver, and perhaps also in the kidneys and
elsewhere throughout the body. But I do not know of any instance of the
production by alcohol of a local fibroid change spreading slowly through an
organ from one particular region of it. And, on the other hand, it is certain

that tubercular peritonitis of the most typical kind is often seen in intem-
perate persons who also have hepatic cirrhosis. I have already expressed

my disbelief in the existence of " fibroid phthisis" as an affection essentially

distinct from the tubercular form of the disease (p. 71). I must now add
that in the post-mortem room I have repeatedly had occasion to observe that

the diagnosis of fibroid phthisis, which during the life of the patient had
been partially based upon a history of alcoholic intemperance, has been
utterly upset, the affection tuj^iing out to be most typically tuberculous.

e. Diabetes is a frequent cause of a phthisis which is peculiarly pneu-
monic in character ; its relations to the ordinary tuberculous disease

are still doubtful. It may hereafter be shown that the diabetic lung
affection is really not distinct from the more acute variety of tuberculous

phthisis.

^. Syphilis is sometimes followed by the development of a destructive

disease of the lung, which on post-mortem examination is found to be
typically tuberculous. I have notes of no fewer than thirteen cases of this

kind which occurred at Gruy's Hospital between the years 1863 and 1873.

But one must not forget that among syphilitic patients, especially in

hospital practice, many are intemperate, destitute, and careless of their

health in all ways. Consequently it is quite possible after all that the

relation between the lung affection and the syphilis may in many of the

instances just referred to have been one of mere coincidence. On the other

hand, we have in the production of lardaceous changes in the viscera an
illustration of the fact that syphilis may set up a morbid process which is

nevertheless capable of arising from other causes in persons who have not

* [These considerations are so important in regard to life insurance, that Sir Eisdbn
Bennett and myself have for several years advised the office with which we are con.

nected to count all deaths of mothers "in childbed" or "after delivery" as due to

phthisis, unless there is explicit evidence of previous good health.

—

Ed.]
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had syphilis. It therefore seems not unlikely that the disease, by depres-

sing the general health, may constitute the starting-point of a tuberculous

lung affection. Is such a hypothesis incompatible with the clinical fact,

which is attested by many observers of the highest authority, that the

administration of iodide of potassium is often followed by most striking

improvement in the physical signs and symptoms of what had appeared to

be phthisis in a syphilitic subject, or even by their complete subsidence?

I am not sure of it, because, as we shall hereafter see, any treatment which

is capable of effecting a marked change for the better in the general health

of a patient who has tubercular disease of the lung may also be followed by
an apparent cure of the pulmonary affection. Still it is obvious that a far

simpler way of explaining the striking action of antisyphilitic remedies in

the cases in question would be to recognise a syphiUtic lung disease,

capable of simulating phthisis, but pathologically ^stinct from it. My
difficulty in adopting this view is that I have never been able to satisfy

myself of the existence of such a disease. There is, of course, no reason

why gummata should not develop themselves in the lung as well as in any
other organ ; but the recorded instances in which such lesions are stated to

have been found in the post-mortem room seem to me to be generally open
to more or less doubt. Take, for example, Dr Goodhart's case, of which
there is a coloured plate in vol. xxx of the * Pathological Transactions.'

He himself mentions that Dr Eeginald Thompson considered the supposed
gummata to be rehcs of pulmonary haemorrhage (loc. cit., p. 236), and they

certainly do not seem to me to differ at all from the encapsuled cheesy

masses which are often found in ordinary cases of phthisis. Moreover, one

cannot admit in the present state of pathology that the undoubted grey

tubercles which also existed in large numbers in Dr G-oodhart's case were
merely secondary results of the caseation of gummata, causing infection of

the pulmonary tissue, although a few years ago such an interpretation of

the facts would to most observers have appeared satisfactory. In vol. xxviii

of the * Pathological Transactions ' may be found a detailed discussion of

the relations between syphilis and phthisis by Dr Groodhart (pp. 313—329) ;

and there are also cases in which the lungs appeared to contain syphilitic

lesions, recorded by Dr Pye-Smith and Dr G-reen (ibid., pp. 334, 331).*

But I fail to discover, either there or anyjv^here else, such examples of

extensive lung disease, obviously and unmistakably different from tubercular

phthisis, as certainly ought now and then to be met with if the views held

by these observers were correct. Eemembering how for at least a quarter

of a century pathologists have vied with one another in the attempt to carve

out of tubercular phthisis as many different forms of disease as possible,

which they have supposed to be distinct from it, one is surely justified in

scrutinising all such statements very closely. Dr Moxon when pathologist

-at Gruy's Hospital was much impressed with the fact that in several syphilitic

cases he found in the lungs indurated patches, the centres of which had
sloughed away so as to form cavities in the interior of which shreddy masses

were still hanging. And I think that he came to the conclusion that such

appearances were almost characteristic of a syphilitic affection. But the

difficulty is that they are altogether unlike those which syphilis is known
to produce in other organs. For my own part I feel that the relations

between this disease and phthisis still require to be investigated afresh

by unbiassed observers.

ni. The conditions which affect the lungs directly, and thus act as

causes of phthisis, appear to be mainly the following.

a. Inhalation of dust.—Eamazzini in his work, ' De Morbis Artificum,'

published in 1703, seems to have been the first to point out that certain

* [See also cases in the same vol. by Drs Greenfield (p. 258) and Gowers (p. 330).

—

Ed.]



EXCITING CAUSES—BREATHING DUSTY AIR 981

classes of workmen are liable to have their lungs injuriously affected by
dust given off by the materials which they employ. In the present
century the question has been studied very thoroughly, especially in

England and in Germany ; and Zenker has proposed to term the pulmonary
diseases due to this cause PneumonoJconiosis (kovis = dust). The nature of

the mischief set up in the respiratory organs by breathing dust varies widely
in different cases. It may be a mere catarrh of the trachea and bronchial
tubes, leading to emphysema, and tending to destroy life (if at all) by
dilatation of the right heart and dropsy, as I have shown at p. 907. But
in many instances it consists in local indurations of the lung substance,

which may ultimately lead to the formation of cavities, and spread through
the pulmonary tissue from apex to base as in phthisis. Indeed, it has
been usual to speak of " miners'," " weavers'," " knifegrinders' consump-
tion." Pathologists, however, have almost without exception maintained
that the lesions found in such cases are independent of the presence of

tubercles. Whether tubercle was regarded as a deposit from the blood in a
special dyscrasia, or as a particular kind of new growth, it appeared to be
equally necessary to exclude the possibility of its being due to a mere local

tissue irritation. These views were of course still further strengthened by
the wide adoption of Niemeyer's doctrines with regard to the non-tuber-
cular nature of phthisis in general. And, still more recently, the theory of

the local development of tubercles, as the result of tissue infection from
lesions themselves inflammatory, seemed to remove all difficulties, by afford-

ing a ready explanation of the fact (which cannot be denied) that in many
cases the more recently affected parts of the lungs show tubercles, when none
can be discovered in the parts which were earliest diseased. This theory, how-
ever, is undoubtedly false, as I have shown at p. 76, seq. According to

the conception of the tubercular process as a modification of inflammation,

which I have endeavoured to unfold in the chapter on tubercle, p. 68,

there seems to be no absolute necessity for adopting the views of those

who declare that all the Pneumonokonioses should be separated from
phthisis. It may perhaps be thought that the reports of autopsies are

conclusive in the matter, since they generally afl&rm that the appear-

ances found in the lungs are altogether different from those which are

seen in tubercular cases. But several points must be borne in mind.
One is that the character of the lesions in the lungs is often greatly

obscured by the discolouration jjroduced by the foreign particles deposited

in the pulmonary tissue. Another is that as a rule the destructive lung
diseases due to dvist-inhalation occur at rather a late period of adult life,

and advance slowly to a fatal termination ; in both respects they resemble
that form of ordinary phthisis which is regarded by so many pathologists

as distinct from the tubercular and termed "fibroid." The remarks made
at p. 904 with regard to the morbid anatomy of the so-called fibroid phthisis

are indeed strictly applicable to the descriptions which are to be found in

modern medical literature of the diseased lungs of miners, potters, or

stoneworkers. The use of the word tubercle is often carefully avoided in

such descriptions, but mention is almost invariably made of "nodules,"
from the size of a millet-seed to a pea, scattered in the pulmonary tissue, of

an opaque greyish-yellow colour, and perhaps with a small central cavity.

The microscope is called into requisition for the purpose of proving the
negative fact that the nodules in question fail to present whatever histo-

logical structure may happen to be regarded as characteristic of tubercle at

the time when the observation is made. Or possibly it is asserted that they
are distinguished by their hardness and resistance to pressure, the fadi

being overlooked that tubercles themselves, if they fail to caseate, undergo
conversion into precisely similar bodies. I must therefore, for my own
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part, decline to accept the validity of sucli reports of autopsies -until they

are confirmed by some pathologist whose mind is open with regard to the

general question of the unity of phthisis. Nor does it seem that the

clinical course of the l\mg diseases due to dust-inhalation differs essentially

from that of the more chronic forms of phthisis, with which I believe them
to be identical. Dr Gi-reenhow, who is one of the leading authorities on the

subject, has insisted (in the Pathological Society's 'Transactions,' vol. xvi,

p. 61, et passim) on "the coincidence of a cool skin and a quiet pulse

with wheezy asthmatic cough and copious muco-purulent expectoration,"

as rendering " the diagnosis from tubercular phthisis comparatively easy."

And elsewhere he says that "shortness of breath almost invariably

precedes by some considerable time the appearance of cough, and the

patient is often ailing for many years before being disabled from work."

But with regard to the suggestion that there is something distinctive

in the early dyspnoea, it must be remembered that bronchitis and em-
physema are as marked effects of the inhalation of dust as the distinc-

tive changes in the pulmonary tissue with which alone we are now
concerned ; the only examples of phthisis in which we can expect to find

a strictly parallel course are therefore those not very uncommon cases

which supervene upon simple chronic bronchitis. Moreover it is quite

possible, as Seltmann has suggested in a valuable paper in the ' Deutsches

Archiv' for 1867, that when foreign matters are deposited in the lungs

in very large quantities, the respiratory surface may be so much diminished

that ansemia and dyspnoea are necessary consequences.

The materials which give off dust that may enter the respiratory organs

are of various kinds. They may be classified as follows

:

(1) Carbon, from coal, charcoal, soot, or smoke. The resulting affections

of the lungs have been grouped together under the name of AntJiracosis,

a term originally proposed by Stratton in 1837. It is, however, only

recently that pathologists in general have come fully to recognise their true

relations. As far back as 1813 Pearson, in the ' Philosophical Transac-

tions,' threw out the suggestion that the black discolouration of the lungs

and of the bronchial glands, which is found in most adults, but not in

children, consists of particles of carbon " introduced with the air in

breathing," and originally " derived from the combustion of coal, wood, and
other inflammable materials." Soon afterwards a similar "opinion was
expressed by Laennec. Then in 1831 Dr Gregory, of Edinburgh, recorded

a case occurring in a man who had been employed in the coal mines of

Dalkeith, in which both lungs were throughout of a uniform black carbo-

naceous colour, and yielded, when washed, a black matter that was found
by Dr Christison to resist the action of concentrated nitric acid and of

chlorine, and to yield by distillation products just like those which result

from the distillation of coal. The conclusion seemed irresistible that the

organs had been discoloured by the penetration of coal-dust into them from
without. " Spurious melanosis " therefore became generally adopted as the

name for this condition of the lungs, which was understood to be only an
extreme degree of the blackening that occurs more or less in all persons as

they advance in years. But two great G-erman pathologists, Hasse in 1841,

and Virchow in 1847, each refused his assent to the proposition that the

black matter was derived from the air inhaled in the act of breathing. It

was not until 1860 that a case was recorded by Traube in the * Deutsche
Klinik,* which finally established the real existence of anthracosis. The
patient was a man who for about twelve years had been engaged in loading

and unloading wood-charcoal, during which occupation he was constantly

exposed to the dust of it. He had for a long time been accustomed to

expectorate a black substance, and when he died his lungs were found to
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Ibe almost everywhere of a Mack colour, yielding to pressure a blp^ct frothy

fluid which stained the fingers like thin Indian ink. Both in the sputa,

and in the pulmonary tissue, there were found numerous pieces of the

most irregular forms, with angular pointed processes. That these were
fragments of wood-charcoal was evident not only from a comparison of

them with particles of the charcoal brought directly from the place where
the man had worked, but also from the fact that some of them showed the

circular disks characteristic of the woody fibres of coniferous trees. And
some had a reddish tint instead of being quite black ; this was due to their

being imperfectly carbonised. A second similar case occcurred to the same
observer six years later. Traube did not, indeed, himself at first conclude

from these two cases that the finely granular material which gives a black

colour to healthy lungs as life advances is also inhaled carbon, but in the

meantime the current of opinion began to set steadily in that direction. It

was greatly helped on by Zenker's discovery (to which I shall presently

allude more fully) that the lungs of those who work with red oxide of iron

become full of red particles, occupying precisely the same positions as the

black. In 1866 Virchow took an opportunity of recanting his former views,

and Eindfleisch, in his 'Handbook,' ascribes to anthracosis almost every

form of black discolouration of the pulmonary tissue. Modern histology

has, indeed, removed one of the greatest obstacles in the way of the accept-

ance of such a doctrine, by showing that leucocytes are capable of taking

particles of foreign materials into their substance, and that animal mem-
branes are permeable by such particles in a way that formerly was hardly

suspected. In 1858, in describing in the ' Edinburgh Medical Journal ' a
specimen of "miners' lung" that had been sent to him from Scotland,

Virchow had insisted that the seat of the most abundant deposition of

black matter accorded ill with the theory of a progressive absorption from
the air-passages. Scarcely any of it, he said, was found in the interior of

the pulmonary alveoli ; and in their walls it lay not beneath the endothelium,

but between the elastic fibres and the connective tissue. Moreover, very

much larger amounts of it occupied the interlobular and peribronchial

fibrous tracts, and accumulated beneath the pulmonary pleura, Nay, it

was even present in the costal and diaphragmatic pleura, as well as in the

bronchial glands. I may add that I once found some of it free in the upper
and back part of the pericardial space, separated by the fibrous wall of the

sac from an intensely black gland that lay just outside. Recently, however,
this question has been studied experimentally by von Jus, whose observa-

tions are recorded in the ' Arch, f. exp. Pathologic ' for 1876. He injected

cinnabar into the air-passages of dogs, and found that the particles were
rapidly taken up by cells which he believed to be altered leucocytes, so that

five days later scarcely any pigment was left in the pulmonary alveoli;

within six hours after the commencement of the experiment some of it

reached the bronchial glands, being deposited first in their cortical layer, but
ultimately reaching their medullary structure ; a great deal of it, however,
remained in the lungs, being accumulated in the connective tissue, between
the lobules, round the vessels and the tubes, and beneath the pleura. In.

other words, von Jus found that its distribution corresponded precisely with
that which had been described by Virchow in the case of the miner's lung.

The phthisis associated with anthracosis is attended with one special

symptom, which I must mention in this place, because I shall have no other

opportunity. This is the " black spit " which is often ejected in considerable

quantities for a length of time, even by miners who have entirely ceased to
follow their occupation. There is no doubt whatever that it is often

due to the gradual disintegration of the blackened and infiltrated parts of the
lungs, or comes from vomicae such as are sometimes found after death to be
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full of a black liquid. Thus, Dr Greeniow showed to tlie Pathological
Society in 1869 the lungs of a collier who about ten days before his death
suddenly spat up a considerable quantity of matter closely resembling black
paint, and continued doiug so to the amount of four or five ounces daily

until he died ; in the right lung there was a large irregular cavity, contain-
ing a quantity of black pulpy debris. But the former of Traube's two cases

shows that the sputa may contain much black matter without there being
any lesion of the pulmonary tissue beyond the anthracosis ; and he is na
doubt right in insisting on the detection of fragments of elastic tissue as
the only proof that ulceration is going on.

(2) Oxide of iron.—In 1864, in discussing the subject of anthracosis,
Friedreich asked the question why, if the black lungs and bronchial glands-

of coalminers were due to inhaled carbon, the workers in red sandstone
quarries should not have the corresponding organs reddened by the dust to-

which they were exposed ? Now, it happened that Zenker had at that very
time in his possession the lungs of a woman who had, for seven years before-

her death, been engaged in making the little paper books in which gold-leaf

is laid. The paper has to be coloured red with oxide of iron, and this

is rubbed in by means of a piece of felt. The occupation is a very
dusty one ; and the woman's lungs were found after her death to be through-
out of a bright brick-red colour, so that their cut surfaces looked just as if

they had been daubed over with red paint. The microscope showed that fine-

granules of oxide of iron were present in all parts of their texture, beneath
the pleura, in the interlobular fibrous septa, in the peribronchial sheaths, in

the walls of the alveoli, and even in cells occupying their interior. In the-

twentieth volume of the ' Pathological Transactions ' there is a coloured
drawing of a thin section of this lung, taken from a specimen in the posses-

sion of Dr Wilson Fox ; the tint is, however, far less red and more brown-
than that represented in Zenker's drawings published in the ' Deutsches
Archiv' two years before. Zenker proposed to name the affection Side-

rosis {ai87]pos =iron). In 1874, Merkel, in Ziemssen's 'Handbuch,' was
able to refer to seven other cases, one of which occurred in a man who had
used the red oxide of iron for polishing glass. He had also met with two
instances in which the lungs were blackened by the black oxide of iron, and
one in which they owed a black colour to the phosphate of iron. There was^

no difficulty in detecting the presence of iron in the sputa during life, by
the action of hydrochloric acid and ferrocyanide of potassium.

(3) Quartz, sandstone, or clay.—That workmen whose occupations expose-

them to the dust of siliceous or argillaceous materials are very prone to die

of phthisis has long been known. Very full information with regard to the-

excessive mortality from this cause in certain districts of England is con-

tained in a paper by Dr G-reenhow in Mr Simon's third ' Eeport to the Privy
Council,' published in 1861. Merkel has recently proposed to term the^

resulting lung affection Chalicosis [xa^*£ = gravel]. The presence of silica in

the pulmonary tissue seems to have been first detected chemically by Dr-
Peacock and by Dr Greenhow. Kussmaul, however, has recently shown (in

vol. ii of the ' Deutsches Archiv ') that this substance is present in greater or
less quantity in the lungs of all persons (though not in those of a foetus),

having doubtless been derived from the dust of the streets and roads blown
up by the wind. In a railway-signal man, stationed in a very sandy district,

Meinel found that silica actually formed as much as 18'2 per cent, of the

ash of the lungs after incineration ; even in a stonemason, who died of
phthisis, and whose lungs were analysed by Kussmaul, the amount was not
greater than 24*7 per cent, of the ash. Under the microscope the particles

of silica may be seen as bright bodies of round or angtdar shape. Among-
the classes of workmen who suffer from this cause are, of course, stone-
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masons and millstone makers. Still more fatal is tlie grinding and polish-

ing of steel instruments—from scythes to needles—such as is carried on in

Sheffield, Birmingham and elsewhere. The trades, as is well known are

subdivided to the greatest possible extent ; but whether the exact nature

of the work be needle-pointing or fork-grinding, or the sharpening of fish-

hooks, the result differs but little ; a large number of the men die pre-

maturely, some between twenty and thirty, and more between thirty and

forty ; very few survive the age of forty without suffering more or less from

pulmonary symptoms. A point of some importance is that what is termed
" dry-grinding " is much more injurious than " wet-grinding ;

" the differ-

ence is that in wet-grinding the wheel, as it revolves, dips into water and
deposits a large part of the dust which would otherwise be carried into the

air. But even wet-grinders are greatly exposed to dust in " hacking " their

grindstones, which generally has to be done every day or even oftener.

Another dangerous occupation is pearl-shell cutting. Potters, again, are

exceedingly apt to be attacked with phthisis ;
" flat-pressers " suffer more

than " hollow-pressers ; " but the worst off of all are " china-scourers,"

whose business it is to rub off the loose flint powder from the china with

sandpaper, after it has been baked.

(4) Cotton and flax,—Among occupations which expose the persons-

engaged in them to injury from the inhalation of vegetable matters may be

especially mentioned the carding of cotton, and the hackling and carding

of flax. I do not know that fragments of these materials have ever been

detected in the pulmonary tissue after death. But it is an interesting

fact that in two men who had been engaged in the manufacture of tobacco,

Zenker is said to have found " brown spots in the lungs and in the bronchial

glands, evidently due to the deposition of powdered tobacco."

General question of aetiology.—It is clear, then, that foreign particles of

various kinds may find their way into the lungs, may be deposited in the

pulmonary tissue, and may either remain there or be ultimately transported

to the bronchial glands. But it by no means follows, as a matter of course,

that their presence must be injurious. Indeed, since the ti-ue nature of

the black material found in the lungs, whether in health or in disease, has
of late years become established, increasing doubts have been expressed

as to whether it can fairly be regarded as the cause of inflammatory or
destructive changes. In Traube's first case, referred to at p. 982, there was
not the slightest trace of any newly-formed connective tissue nor of indura-

tion of the substance of the lungs; the patient's symptoms were pro-

bably due to chronic pericarditis, accompanied by double pleurisy, which
seemed to have begun three months and a half before his admission into-

the hospital and four months and a half before his death. It is true that

this instance does not prove that in other persons irritation of the pul-

monary tissue cannot be set up even by wood-charcoal, still less that such a

result may not be caused by particles of coal or of lampblack, impregnated

as they may be with various chemical products. But the experience of

German observers seems to be strongly adverse to such a conclusion. Selt-

mann, of Zankeroda, near Dresden, asserts positively in vol. ii of the

'Deutsches Archiv,' that among the coalminers of that district there is.

generally no overgrowth of connective tissue whatever, even in lungs full

of black deposits, and that the formation of cavities is of very rar&

occurrence. As for pulmonary tuberculosis, he thinks that the inhala-

tion of carbon is actually antagonistic to its development—an opinion which

appears to be shared also by Merkel.

If, therefore, English minora are greatly more liable to destructive dis-

ease of the lungs, the explanation is in all probability that the galleries in

which they work are so often badly ventilated j the real cause of their being:
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attacked with pMiisis is nob that the air which they breathe contains coal-

dust or smoke, but that it is rendered impure by the products of respiration,

exactly as in crowded workshops or sleeping-rooms. Indeed, in his fourth

report, Mr Simon drew special attention to the fact that the colliery-miaers

of Durham and Northumberland differ from all other miners in not suffering

any important excess of pulmonary or other disease ; and that the reason

for this is the good ventilation of the mines in which they work ; but he was
still disposed to think that this operated mainly by removing the coal-dust

and powder-smoke which would otherwise be diffused through the air. The
great heat to which miners are exposed is in all probability another important

factor in the aetiology of the lung-diseases to which they are liable.

On the other hand, there seems to be no doubt that destruction of the

pulmonary tissue is an almost necessary result of the entrance of some
other kinds of foreign particles into the luags. Merkel says that in his cases

of siderosis fibrotic changes were never wanting even where the patient had
died of some independent disease. And among needle-griaders, potters,

and other classes of workmen exposed to the inhalation of flint-dust or

finely-powdered clay, the prevalence of phthisis is far too great to be
accounted for in any other way. Merkel says that the only opportunity

which he ever had of examining a grinder's lung was in the case of a boy,

aged sixteen, who was killed accidentally after having been at his occupation

four and a half years, and who was said to have been in perfectly good
health. His lungs already contained small, tough, black nodules of the size

of a piu's head, as well as minute particles of sandstone and of iron.

Whatever may be the nature of the irritant which sets up destructive

changes in the lungs, the resulting affection appears to have exactly the same
characters. This was strongly insisted on by Dr Greenhow when in 1865

—

1870 he successively showed at the Pathological Society's meetings the lungs

of a collier, a copper-miner, a razor-grinder, a stoneworker, a potter,

a flax-dresser, and a pearl-shell cutter. And it is to be observed that

the lungs may be almost if not quite as black in those patients in whom the

affection was set up by sand or clay as in the miners themselves. The
explanation is doubtless that there has been bronchitis also, and that this,

by interfering with the natural cihary action of the bronchial mucous
membrane, causes the particles of carbon in dust and smoke, which in

greater or less amount are inhaled by everyone, to become deposited in the

pulmonary tissue in excessive quantity instead of being mostly swept back
into the trachea. But, further, when any destructive process is set up in

a lung, the affected parts are very apt to become more deeply blackened

than the rest of the organ. One of the points on which Virchow insisted

when he upheld the view that the discolouration was due to a pigment
derived from altered hsematin, was that even in children the development of

phthisis was sometimes attended with a blackening of the tissue which at

their age could only be regarded as altogether exceptional. The experi-

ments of von Jus, referred to at p. 983, enable us, I think, to understand

why the foreign material should accumulate in newly-formed fibroid tissue,

and even in fibroid tubercles of a diseased lung, just as it does in the

connective-tisBue tracts of the healthy organ rather than in its alveoli.

The complete identity of the pulmonary affections to which so many
different classes of operatives are liable, is in itself sufficient to show that a
common pathological process is concerned in producing them. And if I am
right in maintaining that the phthisis of colliers is but the result of general

anti-hygienic conditions, the whole question is brought at once under that of

chronic or fibroid phthisis in general, which has been fully discussed

abeady. But there is one other argument, upon which I must especially

insist, because I think it has generally been completely ignored by those
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who, like Dr Greenhow, have asserted that the lung-diseases of those who
work in factories or in mines are often merely due to a chronic interstitial

pneumonia, and should be sharply distinguished from those in which

tuberculosis plays an essential part. It is that since the irritants which

excite these several diseases act upon all parts of the lungs alike, the

resulting lesions must necessarily be diffused uniformly over all parts of

them unless some other factor is involved in their aetiology besides the

mere irritation. In reality they attack one lung before the other in most

cases, and they almost invariably begin in the upper lobe, and spread

gradually downwards through the organ towards its base. I have repeatedly

had occasion to point out that such a course is almost constantly taken by

all tubercular affections of the lungs, indications of it being apparent even

in many examples of miliary tuberculosis.

j8. Cold and wet.—No idea is more firmly rooted in the public mind than

that consumption is often the result of accidental causes, such as getting

chilled by remaining in wet clothes or by exposure to a draught when
heated in dancing, and generally that there is danger, especially in those

who are hereditarily predisposed to the disease, lest it should supervene

upon a cold, or a succession of colds, if due care be not taken. But the

weight of medical opinion has in our day tended strongly towards the rejec-

tion of all such notions. The only statistical facts that I know of which are

in favour of the popular view are those given by Dr Theodore Williams in

vol. liv of the ' Med.-Chir. Transactions.' Out of 1000 cases of phthisis he

found that no fewer than " 149 had originated in, or been closely preceded

by, pleurisy and pleuropneumonia, and 118 by bronchitis :" but it does not

appear probable that this tabulation can have generally rested on any

higher foundation than the unsupported assertions of the patients them-

selves, who doubtless consulted him or his father, Dr C. J. B. Williams, at

variable periods after the commencement of their illness, and often when a

considerable time had elapsed.

The considerations which led the older pathologists to reject the idea

that phthisis could arise out of a common catarrh were, I think, in the

main identical with those which induced them to regard as necessarily

non-tubercular the cases due to dust-inhalation. And such theoretical

opinions were indefinitely strengthened by the practical observation that

many persons, even of delicate aspect, suffer for years froni an extreme

liability to bronchial attacks without ever becoming consumptive. Indeed,

Eokitansky actually declared that pulmonary emphysema and dilatation of

the bronchial tubes, if carried to a sufficient extent to cause venosity of the

blood and cyanosis, afford exemption from the liability to pulnionary tuber-

culosis. But I have certainly met with several striking exceptions to such a

rule. In 1864, for example, a girl of seventeen was admitted into Cruy's

Hospital with extreme dyspnoea and di-opsy, and with clubbing of the fingers

and toes. The bronchial tubes were found widened out into great sinuous

passages, so that the cut surfaces of the lungs showed hollow spaces as

extensive as the remains of the pulmonary tissue. Yet there were scattered

yellow tubercles, especially in the left lung, spreading from the apex down-

wards. In 1874, a woman, aged thirty, came in, who said that she had

long been more or less subject to cough, which for nine months past had

become continuous. There was extreme emphysema of the bases and

anterior parts of the lungs, and the tubes contained a large quantity of pus

;

but both lungs also showed scattered grey tubercles and patches of trans-

lucent grey consolidation, with points of caseation breaking down here and

there into cavities. I should have no difficulty in citing a good many other

similar cases from my notebooks were it worth while. Another fact which

indicates that catarrh is apt to lead to the development of phthisis is the
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frequency witli which, in children, puhnonary tuberculosis follows whooping-
cough or measles. There is, of course, the difficulty that catarrh, so far as

is known, spreads from the larger tubes into the smaller in all directions,

or perhaps towards the bases of the lungs in preference. We certainly

have no proof whatever of the possible occurrence of what is so often spoken
of—a catarrh localised at one or both of the apices ; and I entirely agree

with those who think that the adoption of such an expression is meaningless,

except for the purpose of covering a doubt on the part of the physician as

to whether there is anything the matter with the lung, or for that of soothing

the mind of the patient and inducing him to submit to treatment without
being dismayed. But on the view which I am endeavouring to inculcate

with regard to tuberculosis—that it is a modification of the inflammatory
process which is especially apt to arise at the apices of the lungs from a.

morbid tendency inherent in those parts of them—I see nothing improbable
in the supposition that irritation of the whole of the pulmonary tissue by
cold may set up phthisis there, while failing altogether to do any damage
elsewhere. I have met with more than one instance in which the disease has
appeared to be distinctly traceable to residence in a damp newly-built house,

the patient having been quite well up to the time of the change of abode.

It is true that caution is required in accepting the statements of

patients themselves with regard to the origin of their illness. In 1869 a
young man died of phthisis in Guy's Hospital, who attributed the disease

to his having slept with his window open one night five weeks before. He
admitted, however, that nine months previously he had been ill for a week
with a cough. At the autopsy, besides a very acute phthisis of pneumonic
character, there were found at the left apex old clustered grey and black

tubercles and cavities. This, therefore, could not be cited as a ease caused

by exposure to cold.

Soil.—It is, I think, in no other way than by the increased liability to-

attacks of slight bronchial and pulmonary catarrh, which must necessarily

follow residence in damp situations, that we can account for certain remarkable

observations which have recently been made with regard to the influence of

soil upon the frequency of phthisis. In 1862 Dr Bowditch, of Boston, took

occasion, in addressing the Massachusetts Medical Society, to bring forward

a mass of evidence which led him to believe that, in that State, consumption,

instead of being equally diffused through all parts of it, prevails especially in

such places as are situated upon a damp soil, and seldom occurs when the soil

is dry. This evidence consisted chiefly of an analysis of the replies of medical

men living in 183 townships to inquiries as to the frequency of the disease

in their practice, and as to the moisture or dryness of the localities. It also

includes some striking instances in which phthisis had carried off in succes-

sion a number of persons living in certain houses surrounded by wet
meadows, or placed by the side of a millpond, or shut in by luxuriant trees.

Par more conclusive, because resting upon an accurate statistical basis,

is a body of facts which were collected by Dr Buchanan during the years

1865 and 1867 in England, and published in Mr Simon's ninth and tenth

reports to the Privy Council. The inquiry began in a tour of inspec-

tion, made for the purpose of ascertaining the results of sanitary works that

had been carried out in twenty-five towns, containing an aggregate popula-

tion of 606,186 persons. It was found that in several places there had been
a great diminution in the general death-rate, and that the prevalence of

enteric fever had become much less, especially where a good had been sub-

stituted for a bad water supply, and where drainage-works had taken the

place of cesspools or middens. But in other towns it was by a decrease in

the number of cases of phthisis that the good effects of sanitary improve-

ments appeared to be manifested ; and the particular change which coincided
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with this result was found to have been a drying of the ground by drainage
of the subsoil. The following table shows the amount of change in the
phthisis death-rate in twenty-four of the towns visited by Dr Buchanan

:

Town.
Previous death-

rate per 10,000
from phthisis.

Degree of chani

from p

;e in death-rate
ithisis.

Influence of sewage-works on
subsoil.

In total In females be-

Salisbury . 44J

population. tween 15 and 55.

Much drying.-49 p.C. P

Ely . . . 32 -47 p.C. p Much drying.

Rugby 28i -43 p.C. -48 p.C. Some drying.

Banbury 261 -41 p.C. -36 p.C. Much drying.

Worthing . 80^ -36 p.C. -41 p.C. Some drying.

Macclesfield 51i -31 p.C. -22 p.C. Much drying.

Leicester . 48i -32 p.C. -16 p.C. Drying.
Newport 37 -32 p.C. -13 p.C. Local drying.

Cheltenham 281 -26 p.C. -25 p.C. Some drying.

Bristol 33i -22 p.C. -18 p.C. Some drying.

Dover

.

26i -20 p.C. -18 p.C. Local drying.

Warwick 40 -19 p.C. -10 p.C. Some drying.

Croydon * - 17 p.C. ? Much drying.

CardifE 341 -17 p.C. P Much drying.

Merthyr 38i -11 p.C. -12 p.c. Some recent drying.

Stratford . 26i - 1 p.C. — 4 p.c. Some local drying.

Penzance 30f - 5 p.C. No change.

Brynmawr . 28i + 6 p.C. - 8 p.c. No notable change.
Morpeth sot - 8 p.C. + 12 p.c. No change.
Chelmsford . 82i + 11 p.c. Slight drying.

Penrith 39i - 5 p.C. + 27 p.c. No change.

Ashby 25i- + 19 p.C. -10 p.c. Some drying.

Carlisle 32 + 10 p.C. + 11 p.c. Drying (with local defects).

Alnwick 28J + 20 p.C. + 36 p.c. No drying.

It is perhaps worth while to give some details as to one or two of these

towns, as the full significance of the change that has been effected in them
by drainage works can hardly be appreciated otherwise.

In 1861 Mr Eammell had reported of Salisbury as follows :
" Numerous

streams of water, supplied by the Avon, run through most of the streets. . .

The soil is a porous gravel, containing everywhere a great deal of water, which
rises to within a short distance of the surface. There have been several

instances of the cathedral being flooded by the water of the subsoil. The
foundations of the houses are almost without exception damp." . . "The
drainage system of the principal part of the town is formed by the open
channels which run along the footpath at the side of the street, and the
house-drains open into them from both sides. The fall of these drains is

necessarily very small, they are frequently in their whole length below the
level of the water in the open channel, and consequently, so far from being
able to eject their contents into the common channel, they are in such cases

generally filled with water from the channel." The water supply is from
wells " dug about eight or ten feet deep, the water rising to within three or

four feet of the surface." In 1853 sanitary works were commenced in Salis-

bury, and they were completed in 1855. The drainage consists of brick
mains, and of glazed earthenware pipes opening into them. The mains
have floors of hollow stoneware pieces laid without cement, and at the sides

of the pipes are placed drain-tiles. These arrangements are for the purpose
of carrying off the subsoil water, of which there is constantly a rapid flow

* Phthisis and other lung diseases together were previously 59^ p.c. Reduction of this

rate is what is above given for Croydon. (Ninth Report, 1866, p. 48.)
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through the mains. In 1865 Dr Buchanan writes as follows :
" The subsoil

is now dry, and cellars of considerable depth can now be made in different

parts of the town which do not become flooded at any time. On an average
the subsoil water has been lowered four or five feet all over the city. The
cathedral has never been flooded since the drainage works. As is shown in

the table, the annual death-rate from phthisis fell in Salisbury from 44| per
10,000 in 1844—1852, to 22f per 10,000 in 1857—1864.

Of another town, Banbury, Mr Eammell had reported in 1850 in the
following terms :

" The drains are not all at a sufficient depth to drain the

cellars of the houses. In the principal streets of the town water is raised

from the cellars into the drain by buckets, and creates a nuisance." Sanitary
operations were begun there in 1854. The sewerage was done on a uniform
system. Most of the sewers have a good fall, and are laid seven to ten feet

below the surface. " At present," says Dr Buchanan, writing in 1865, " the
sewers and drains all act efficiently. . . Many of the wells of the town
have been dried by the sewers. . . The sewage discharged into the river

after 10 p.m. is little more than water from the springs." As appears from
the table, the phthisis death-rate for 10,000 has declined from 26f in
1845—1853 to 15f in 1857—1864.

It must of course be understood that drying of the subsoil is not the
only improvement that has been made in these towns. Excreta have at the

same time been carried off from the houses, a good water supply has often

been provided, and overcrowding has been diminished. Now, as regards
filth-removal it does not seem that this has acted to reduce the phthisis

death-rate. Dr Buchanan placed the several towns in another list, according^

to amount of decrease in the mortality from enteric fever, and the order in

which they stand in the phthisis list is by no means the same as that in the
fever list, which appears to be more affected by removal of filth than by any-
thing else. Many of the towns at the bottom of the phthisis list, such as

Alnwick and Brynmawr, have made very good arrangements for the carrying

away of excreta. And, on the other hand, Worthing and Eugby, both of

which stand high in the phthisis list, are very low in the fever list. The
cases in which sanitary works have failed to reduce the death-rate from con-

sumption are chiefly those in which the soil previously contained little

water (as at Penzance and Brynmawr), and those in which the deep drainage

was effected by impervious pipes laid down in compact channels (as at

Penrith and Alnwick) so that no extensive drainage could occur, either

through or at the side of them.
The importance of these observations appeared to be so great th§t, in

1867, Dr Buchanan was directed by the Privy Council to make a special

investigation in the three south-eastern counties, Surrey, Kent, and Sussex,

for the purpose of determining whether any relation could be traced between

the prevalence of consumption and the state of the soil as regards moisture.

These three counties were chosen because they were the only ones of which
the Geological Survey had then minutely mapped out the surface geology

;

but no other part of England could have been better adapted to the purpose

on account of the great varieties of soil which are to be found there, and of

the comparative absence of differences other than of soils between the several

districts.

The first point was to ascertain the extent to which phthisis prevailed in

different parts of the three cotmties. The basis for this part of the inquiry

was afforded by the Registrar-General's Returns. Of course they cannot

pretend to exact pathological accuracy. But seeing that in each registration

district the certificates are furnished by several medical men, it is not likely

that any serious error can result from their being used for the purpose

of comparing the death-rate from so common a disease as consumption in
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one district with that in another. Moreover, if cases of phthisis are wrongly
returned under any other head, it must be generally under that of bronchitis
or of some other lung disease. Dr Buchanan, therefore, took pains to con-
sider the mortality from lung diseases in general, as well as that from
phthisis, before he drew his conclusions.

Corrections had to be made in the returns for certain districts on account
of the presence of camps or dockyards, causing the population to have a,

large excess of males in the prime of life ; in others the returns were vitiated
by their containing hospitals or asylums ; in others, again, by their being
resorts for invalid visitors ; eight districts were set aside as being subject
to disturbing influences which rendered their true phthisis death-rate un-
certain. There were left fifty other districts which it was believed could
be fairly compared with one another.

In instituting this comparison, Dr Buchanan first classified the several
districts as having mainly soils permeable by moisture, or soils of such a
character that water is unable to escape from them, so that they might be
called retentive. He then massed together the fifty districts into five groups
of ten each, according to the greater or less prevalence of phthisis in them,
and in this way he obtained the following table

:

Groups of districts.

Proportion of population (per 1000) residing on

1. Pervious soils. 3. Retentiye soils.

A. With least phthisis ....
B. With next least phthisis

C. Middle as to phthisis ....
D. With more phthisis ....
E. With most phthisis ....

909
877
795
792
642

91
123
205
208
358

This tabulation, however, is not only open to arithmetical objections, but
is also vitiated by certain geological considerations. It is obvious that where
the soil is pervious, its being moist or dry must depend entirely upon whether
the water which reaches it and sinks into it can escape through it or from
beneath it. It is no advantage for a place to be situated on gravel if the

subsoil water cannot get away. Roughly one may say that such a district

will*be dry in proportion as it lies high in relation to the places round it,.

damp in proportion as it lies low. On the other hand, among impervious

soils, the question of dryness or moisture is almost eijtirely one of the

inclination of the surface. Even among clays there is a great difference as.

regards dampness, according to the flat or sloping character of the ground.

A more exact comparison between retentive and pervious soils in regard

to the prevalence of phthisis is afforded by a limited area, the Wealden,.

which in part is formed by the Weald clay, in part by the Hastings beds of

alternate sands and clays. There are, indeed no districts wholly of sand to

eontrast with others wholly of clay ; but there are great difierences in the

proportion of the two soils in different districts. How closely these differ-

ences correspond with differences in the phthisis death-rate appears from
the following table.

The districts are arranged in order of phthisis death-rate, those being

placed highest in which the death-rate is least. Where there are gravels

over the Weald clay the figure is divided between the last two columns, it

being presumed that they occupy an intermediate position.
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Percentage of population resident on Total on

Biatrict Higher beds, Weald clays. Hastings beds. Sands Clays

(in order of phthisis death-rate).
mostly greensand. and half

gravels

over

and half

gravels

over
Sands Clays With Without Sands

'!fr
Weald Weald

of. of. gravel. gravel. of. clay. clay.

Hastings . . . . _ _ ,^_ _ 95 5 95 5
Cranbrook . .

— — 1 6 84 9 84 16
("East Grinstead — — — 12 82 6 82 18
Tunbridge .

— 1 24 7 64 4 76 24
[Uckfield — — — 1 82 17 82 18
r Hambledon

.

t Battle .

49 — 20 31 — — 59 41— — — — 80 20 80 20
fRye . — 4 — — 79 17 79 21

• Maidstone . 43 1 45 11 — — 66 24

I Cuckfield . 21 1 — 35 48 5 69 31
r Hailsbam .

\ Ticehnrst

— — — 34 61 4 61 38— — — —

.

67 33 67 33
Tenterden . — — — 29 42 29 42 58
Horsham — — — 56 44 — 44 5S
Petworth 30 ~~ — 70 — — 30 70

Still more striking perhaps are certain comparisons wMcli can be made
l)etween particular sets of districts which differ in the manner suggested in

the last paragraph but one ; if pervious, in being high-lying or low-lying

respectively ; if impervious, in being sloping or flat.

1. As between high-lying and low-lying pervious soils, a contrast is

afforded by districts formed by the chalk. No soil is drier than chalk when
it has a fair elevation ; at its higher parts there are no streams, water cannot
Tdc reached by ordinary wells, and the people can only obtain a water supply
from less elevated ground. In many districts, however, the bulk of the
population who live on chalk occupy valleys with the water-line in the chalk
not very far below their houses ; and in the south of Sussex a still greater

degree of wetness is reached, for a large part of this area reckoned as chalk
is a fiat plain on the sea level, covered by gravel, with the dip of the chalk

here and there inland. Accordingly, we find the phthisis death-rate for

North Aylesford and Dover (both of which lie high) to be 289 and. 296
respectively, while those for Worthing, Lewes, and Westbourne (all of which
lie low) are 419, 426, and 498. In general, Dr Buchanan adds, the connec-

tion between a low death-rate from phthisis and elevation of the chalk area

is not to be mistaken.

So, again, with regard to the population living mainly on the Lower
Greensand, there is a great contrast between a southern tract of this forma-
tion which lies low and the hills which are made up of it elsewhere. And a
corresponding difference exists between the phthisis death-rates of Thakeham,
Midhurst, and West Ashford (which are 454,455, and 421 respectively) and
those of Eeigate and Grodstone (337 and 282).

2. As between sloping and flat impervious soils, a capital contrast is

presented by two widely distributed tracts of clay, the London clay and the
Weald clay. The former in its main extent throughout the three counties
is disposed in long slopes or hills, the latter constitutes sometimes gently
undulating, but more often fiat, level ground. The former over large areas
is covered by gravel reaching to many feet in thickness ; the latter has only
very level gravels, which are rarely at all thick, occupying its undulations.
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The former generally has the direction of drainage from other beds away
from it ; the latter is always bounded immediately to the north and to the
south by higher ground so that other beds drain more or less into it. All
these considerations show that the London clay is commonly much less wet
than the Weald clay. The difference between the two formations in

respect of their phthisis death-rate is, Dr Buchanan says, unmistakable.
All districts that have even a third of their population on Weald clay

have a high mortality from consumption, whereas there may be in a
district a notable proportion of uncovered London clay without any like

result.

I have gone into so much detail in regard to Dr Buchanan's inquiries,

not only because of the necessity that the evidence in support of such grave
conclusions should be thoroughly weighed, but also because of the practical

importance of the various points which are brought out in his paper. But
I must not omit to mention that Dr Kelly, the Medical Ofl&cer of Health
for East Sussex, has more recently expressed doubts as to the existence of
any intimate relation between dampness of soil and phthisis. He finds that
in the years 1861—1870 the order in which the several districts have to be
placed in regard to their death-rates from phthisis is very different from
that given by Dr Buchanan for 1861—1860. He points out that most of

the impervious beds are to the north of the South Downs, and that con-
sumption seems most common in places which are bleak and exposed as
well as damp. And in general he insists on the fact that in West Sussex (and
indeed throughout England and Wales) there has of late years been a great
decrease in the mortality from consumption. As there has been no change
whatever in the drainage, this certainly throws a doubt on the validity of Dr
Buchanan's earlier inquiry into the effects of sanitary improvements. Dr
Kelly is inclined to attribute it mainly to the jjrogi-ess which has taken
place in the social state of the rural population.

Direct injury.—Whether this can be enumerated among the causes of
phthisis is perhaj)s doubtful. In 1880 I examined the body of a man, aged
thirty-eight, who had been a patient of Dr Moxon's. He had been a cab-
driver, but was said to have been very moderate in his habits ; there was no
history of consumption in his family. Eour weeks before his admission his

cab had been upset and turned over upon him, the step coming upon his

chest. Afterwards he had coughed and spa.t a little blood. Three days
later he had brought up half a pint of blood. His illness was
regarded as the direct result of the accident, but the physical signs were
exactly like those of phthisis affecting the left lung, and spreading through
it from above downwards. When he had been in the hospital two months
and a half he died. I found that the left lung was universally destroyed by
a phthisical affection of "pneumonic" character. The upper lobe and the
upper part of the lobe were hollowed out into a number of cavities ; the rest

of the lower lobe was consolidated by a pinkish-grey infiltration, scattered
in which were many yellow tubercles and caseating patches with sinuous
edges. But the right lung was affected with a more chronic form of the
disease ; in the upper lobe was • scattered much pigmented grey tubercle

;

there were also some caseous tubercles, and on each side of the lobar septum
there were one or two small vomicae. The tubercular nature of the disease
was confirmed by the fact that the small intestine contained ulcers which,
although circular, had thickened edges and showed yellow submucous
tubercles in their floors. In the larynx, too, there was a deep ulcer over
the left arytsenoid cartilage. Evidently the relation of the accident to
the phthisis can only have been that it started with fresh activitv a
morbid process in the lungs which was already in existence before; and
one may fairly question whether this was not rather the result of the
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general shock than of tlie local injuries whicli tte man received. I have

notes of four other cases in each of which phthisis followed an accident ; in

one there was fracture of ribs, in another fracture of the collar-bone, in the

other two injuries of an undetermined kind from a fall into the hold of a,

ship and from a railway accident respectively. But in none of these cases is

there any proof that the lungs were previously healthy ; nor, indeed, is it

certain that there was any closer connection between the accidents and the

pulmonary disease than mere coincidence. Still it accords with what I believe

to be the true aetiology of some other tubercular affections, as in the kidney

and in joints, to admit that an injury to the chest may sometimes set up
phthisis.

Opposing pathological conditions.—To complete our survey of the setio-

logical relations of phthisis, it is necessary that brief allusion should be
made to certain conditions of body which have been, or still are, supposed

to be antagonistic to its development.

One of these is habitual exposure to malaria. This opinion, however,

is now generally discredited. Nor does it seem that there is any obstacle

to the simultaneous occurrence of carcinoma and of tuberculosis, beyond
the facts that each of these diseases proves somewhat quickly fatal^

and that one of them attacks chiefly persons who are old, the other those

who are comparatively young. I have notes of nine or ten cases which
occurred at G-uy's Hospital between 1855 and 1874 and in which a more or

less active phthisis has been present in patients who have also had cancer of

the stomach, or womb, or oesophagus, or some other organ. One was a.

woman, aged twenty-two, another a man, aged twenty-four, a third a man,,

aged thirty, the rest were older, one having reached the age of sixty-seven.

On the other hand, it appears to be indisputable that at least one kind of

valvular disease of the heart is an almost complete bar to the development

of phthisis. Mitral stenosis is exceedingly common in young persons, and
it often fails for several years to affect the general health to any marked
extent. That this lesion should be scarcely ever found in those who die of

consumption is therefore a very remarkable fact. Traube says that he does

not remember to have met with such an instance. In our records of post-

mortem examinations at G-uy's Hospital, from 1854 onwards, I have noticed

only four examples of it. One was in a man, aged forty-two, whose

mitral orifice was so far narrowed, as the result of rheumatism, that it

would only admit two fingers. Another was in a man, aged thirty-one.

On the other hand, Traube speaks of having seen several cases in which

persons with regurgitant disease of the aortic valves became affected with

consumption. Whatever may be the explanation of the rarity of phthisis

in those who have mitral stenosis, it can hardly depend upon the venosity of

their blood, as Eokitansky formerly thought. For it is now well known
that those who have congenital narrowing of the pulmonary orifice are

exceedingly apt to die of tubercular disease of the lungs. Traube says that

he has seen two examples of this ; and two at least have occurred at Guy's

Hospital within my knowledge. Traube' s view is that mitral stenosis, by
causing liquor sanguinis to exude into the pulmonary tissue, prevents the

occurrence of caseation ; and Dr Hamilton, in the ' Practitioner ' for 1880,

throws out a similar suggestion. But such an interpretation of the facts

involves the assumption that phthisis begins as a modification of catarrhal

pneumonia, which I am not at all prepared to allow.

Age and sex.—Phthisis may occur at all periods of life. The idea that

it is especially a disease of young adults is not borne out by statistics. At
G-uy's Hospital I find that up to the age of forty-five there has been little if

any diminution in the number of fatal cases for each quinquennial period.

I have notes of several cases in persons between sixty and seventy ; and of
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two cases at the age of seventy-two. More men than women appear to
die of consumption in the hospitals of London ; but Dr Farr puts the rates

of males to females in the population generally as 377 to 4*13, It must
not, I think, he supposed that age and sex constitute predisposing causes
of the disease, in a strict sense of that term. The question may be of the
more frequent operation, at different periods of life, and in one sex rather
than the other, of the various causes that have already been enumerated.

Prophylaxis.—It would of course be far simpler, if we could attribute

phthisis to one single cause, instead of looking upon it as the result, in most
cases, of the joint operation of several distinct agencies. But I cannot doubt
that the latter view is the true one. And it certainly has this advantage that
it opens to the physician a very wide field of usefulness, in preventing the
development of this terrible disease. Even the hereditary transmission of
consumption is not altogether beyond his scope as regards prophylaxis. He
can often do a great deal to prevent the inter-marriage of cousins belonging
to a phthisical family, and he can exert his influence to induce the members
of such a family to select partners belonging to a healthy stock, even if they
do not altogether abstain from propagating the species. The latter course
seems to me to be seldom, if ever, incumbent on those who are not them-
selves actually consumptive, provided that they are able to bring up their

offspring under conditions favourable to health. If a mother is known to
be already phthisical, or even delicate, it is a very grave question whether
she should be allowed to nurse her child. Care should be taken that the
residence of those who have tubercular tendencies—and indeed, of all

persons, however robust, so far as one can influence them—should be on a
dry soil. The rooms in which they live or sleep, or learn lessons, or work,
should be airy, well ventilated, and so situated as to be exposed to sunlight.

Their food should be wholesome and nutritious. They should have plenty

of exercise in the open air, and they should be accustomed to exposure to

the weather, but within reasonable limits, and only so that they do not become
chilled. Cold bathing is advisable, provided that there is always a good
reaction after the bath. Special care should be taken dui'ing convalescence

from whooping-cough and measles ; and the recurrence of attacks of bron-

chial catarrh should be sedulously avoided. Outdoor sports, gymnastics,

the use of the dumb-bells are probably all good, so long as they are not
carried to excess. Still more important is it that study, whether in pre-

paring for examinations, or in the pursuit of literary or professional

eminence, should be kept within due bounds. Indeed, as adult life is

approached, the necessity for moderation in all things should be impressed on
everyone who would avoid the risk of phthisis. Temptations to intemperance
and to dissipation must be strenuously resisted. If an occupation is to be
chosen it should be such as is favourable to health. The son of a
phthisical miner, or potter, or weaver, should, even more than others, avoid

such dangerous kinds of work. If a youth is to be a clerk, he should, if

possible, be put where the hours are comparatively short, and where the

duties are of a varied character, and need not be performed under severe

pressure.

Treatment.—This naturally falls under three heads :

(1) The early symptoms of phthisis have to be checked, and the disease

from being active has to be brought into a state of quiescence.

(2) A strenuous effort must, if possible, be made to arrest its further
jprogress or to prevent a relapse.

(3) If this effort fails, one must aim at retarding the fatal issue to the
farthest attainable limit.



.996 TREATMENT OF PHTHISIS

(1) We have seen that many cases begin with alarming hasmoptysis.

The patient must then be kept strictly in the recumbent position for two or

three weeks at least. He should not be allowed to talk. His diet should
be limited almost entirely to milk. He should have ice to suck, and
everything that is given to him should be cold. Of styptics it is difficult

to say which is the best
;
gallic acid, sulphuric acid, acetate of lead, ergot,

digitalis, have each their advocates, and it sometimes seems necessary to try

one after another. A large ice-bag may also be placed over the chest. When
the haemorrhage has ceased, the patient is vei-y cautiously allowed to get up
and to move about, and the amount of food is gradually increased, while
the pulse and temperature are being carefully watched from day to day.

Now, for my own part, I think that whenever phthisis sets in with well-

marked early symptoms, even though hsemojjtysis may be absent, the same
regimen should be adopted. The patient should be put to bed and kept
absolutely at rest. He should be limited for a time to a very light diet,

consisting mainly of milk, without wine or other stimulant. Whether
haemorrhage may have occurred or not, a very good prescription, if there is

much pyrexia, is Niemeyer's pill of quinine (gr. i), digitalis (gr. ^) and
oj)ium (gr. j), to be taken every six hours. Tincture of iodine should be
applied to the affected part of the chest, or even a blister, or the croton-oil

liniment. I believe that it is almost an advantage to a patient, if he is to

have phthisis at all, that it should set in with haemoptysis ; because then the
real gravity of his condition is appreciated and there is no hesitation in

carrying out the measures which are necessary. So, again, " catarrhal

phthisis," in which an apex becomes quickly consolidated, has been held
distuict from the " tubercular " form of the disease, because it yields so

readily to treatment ; and I quite believe that cases in which rapid con-

solidation occurs may run a more favourable course than others. But I am
inclined to suspect that it is because they are taken in hand more carefully

and more energetically.

When the acute symptoms have passed off, the patient may go to the

seaside for a few weeks, or to some dry and healthy place inland, such as

Tunbridge Wells or Ben Ehydding if the season be suitable. On the

Continent a favourite plan is to send him to Lippspringe, near Paderbom,
to drink the water of the lime-spring there, or to Soden and other health

resorts in the Taunus.

(2) It is impossible to insist too strongly on the importance of not letting

slip the opportunity, which occurs in phthisis only at an early stage, of

arresting its further progress and of preventing a relapse. The measures
by which this—the virtual cure of the disease—can alone be effected,

all involve, as a rule, a prolonged change of climate. They are as follows

:

a. A long sea-voyage, generally either to the Cape of Good Hojje (or

Natal) or else to Australia by the Cape of Grood Hope. About twenty-three

days are taken in going to the Cape, twenty-eight days to Natal ; the voya.ge

to Australia varies greatly in length according as it is made in a steamship

or in a sailing-ship, being in the one case about forty days, in the other about

three months. With regard to a host of detailsj a knowledge of which is

absolutely necessary to the invalid for whom a long voyage is recommended,
information must be sought either in a little book by Dr Wilson, ' The
Ocean as a Health Resort,' or in a series of papers by Dr Faber published

in the ' Practitioner ' during 1876—1877. On the whole, G-reeu's sailing ships

appear to be preferable to steamers, one among other advantages being the

greater length of the voyage, which renders the changes of climate less

sudden and trying to the health. There is of course, considerable heat in

crossing the equator, and, on the other hand, during the latter half of the

journey to Australia the weather is very cold and stormy. As large a part
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of the day as possible should be passed in the open air, and exercise on deck

should be systematically taken. It seems to be a very important point that

the excessive appetite which generally arises should not be freely indulged.

A stay in Australia of from six weeks to three months should be made, at

the end of which time the voyage home should, if possible, be made by the

Cape, this taking generally three and a half or even four months. Dr
Faber insists that no patient should be sent to the Antipodes who is not

quite free from pyrexia in the evening ; the climate of the tropics is very

apt to cause a great increase of fever and to render it continuous, from

having been hectic in type. It is also apt to bring on haemorrhage, so that

a marked disposition to haemoptysis, or the presence of rigid degenerated

systemic arteries in an old person, constitutes another strong objection to a

long sea-voyage. The extent to which an individual is likely to suffer from

sea-sickness cannot be foretold, unless it has already been proved by former

experience ; the result of a short trip across the Channel decides nothing,

even if there should have been violent sea-sickness, as to the probability of

its persisting and causing serious exhaustion.

b. Residence in an elevated mozmtain region for a length of time,

or at least in a dry bracing climate. It is impossible for me, in the limits

of this work, to enter into full details with regard to climatic treatment of

phthisis. I must refer the reader to other works, especially the fourth

edition of Dr Walshe's ' Diseases of the Lungs,' Dr Weber's translation of

Braun's 'Baths and Waters,' and a little book by Mr E. H. Otter, entitled

'Winters Abroad.'*
Within the last few years it has become a common practice to send con-

sumptive patients during the winter to Davos, a village situated in the

eastern part of Switzerland at an elevation of about 5200 feet above the sea.

Other places, perhaps, might be found which would yield equally good

results ; and St Moritz and Samaden, in the Engadine, had in fact been

tried even earlier than Davos, at least by English invalids. The great

peculiarity of the weather there is the stillness and the dryness of the air.

In the shade the cold is extreme, but as the sun is very powerful, and as the

sky is generally perfectly clear, patients are able to take exercise nearly

every day—walking, skating, driving in sleighs, or "toboggining." When
sitting in the verandahs of the hotels the sunshine is hot. At night the

double windows in the bedrooms are left slightly open
;
yet so motionless

is the air that the temperature within scarcely falls below 60° Pahr.,

even when it is from 2° to 16° Pahr. outside. Many persons who are

very liable to take cold elsewhere are free from the tendency at Davos.

The proper time for a patient to arrive there is about the first or second

week in October or even earlier. It is generally supposed to be undesirable

for him to remain after the beginning of April, when the snow melts.

Unfortunately, there is no little difficulty in saying where he should then

go. He should on no account return to England before the first week in

June ; and during the interval the choice seems to lie between Baden-Baden,

Wiesbaden, Montreux, on the Lake of Geneva, and Monte Generoso above

Lago Lugano. The fact that haemoptysis has been one of the symptoms does

not appear to be an objection to sending a consumptive patient to Davos

;

but the actual presence of pyrexia is an objection, and still more so irritability

of the larynx or trachea.

In America there are mountain climates in which phthisical patients

derive great benefit without being exposed to most extreme cold. This was

* [To these may he added, ' The Influence of Climate in the Prevention and Treatment

of Pulmonary Consumption,' by Dr Theodore Williams (1877) ; and Dr Weber's interesting

Croonian Lectures on " The Hygienic and Climatic Treatment of Consumption," ' Lancet,'

March, 1885.—Ed.]
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pointed out long ago by Dr Arcliibald Smith, who practised for many years

in Peru; but indeed, it seems to have been familiar knowledge to the

Peruvians themselves, who regard the valleys of the Andes, from 8000 to

10,000 feet above the sea-level, as almost omnipotent in the prevention and
cure of consumption. As a general rule, it may be said that the nearer the

equator the greater the elevation which is necessary to render a mountain

region salutary in such cases. The chief resorts in the Cordilleras appear

to be Huanuco and Janja. Dr Walshe recommends, as more accessible, the

plateau of Santa Fe de Bogota in New Granada. A great peculiarity of

this place is the equality of its climate at different seasons ; the mean tem-

perature of each quarter of the year is within a degree or two of 86° Fahr.

Other mountain regions to which phthisical patients may be sent are San
Paulo, near Santos, the tablelands of Guatemala and of Mexico, and Manitoba
in Colorado. One can hardly doubt that in the Himalayas also there must
be valuable resorts : Dr Weber is inclined to think that the present military

sanitaria there may not be at a sufficient elevation for the climate.

c. A prolonged stay in the Southern Hemisphere, during what would be

the winter of Europe, but is of course summer there. Many parts of

Australia are very serviceable to phthisical patients. It must not, however,

be imagined that a residence in the large towns is advisable. Melbourne,

in particular, is apt to be intensely hot and dusty, with very rapid changes

of temperature and piercing winds. The best health resorts appear to be

certain places in the interior of New South Wales, especially Bathurst,

Goulburn, Boural (3000 feet above the sea), and Currajong, but above all,

the Darling Downs, in the south of Queensland, where the weather is cool,

dry, and bracing. During a large part of the year, the Eiverina also has

a magnificent climate, but in the hot season it is advisable to go elsewhere.

Both Tasmania ajid New Zealand are suitable for consumptive cases, Hobart
Town and Wellington or Auckland being especially well spoken of.

Certain parts of South Africa have climates which appear to be very

favourable to phthisical patients, but it is essential that no long stay should

be made at the sea-coast ; Mr Otter says not within 100 miles of it, nor at a
less elevation than 1500 feet. The easiest way of reaching the interior is to

land at Port Elizabeth, and to go on by Grahamstown to Cradock or to

Bloemfontein, the capital of the Orange Free State. This, however, cannot

be done safely by an invalid, except at great expense, on account of the bad-

ness of the roads, and the accommodation becomes rougher and rougher the

greater the distance from the sea. Bloemfontein has an exceedingly dry

climate ; the daily range of temperature is great, but this is said not to act

prejudicially. The best plan for those who can afford it is said to be to

buy an ox-waggon and to " trek " through the Free State and the Trans-

vaal for three or four months, sleeping generally in the waggon.
The modus operandi of change of climate, as a curative agent in

phthisis, is still uncertain. In many instances the beneficial influence on
patients who come from a distance finds its parallel in the fact that natives

of the same district are very seldom, if ever, attacked. This appears to be

the case, for example, in the high Alps, as well as in the valleys of the Andes,

and until recently it was so in Australia, although the disease is now rife

among the inhabitants of Melbourne and of other large towns there. But
Dr Walshe and others have rightly insisted that there is no necessary con-

nection between the two things, and there is no difficulty in finding coun-

tries, such as Iceland, to which one would not think of sending a consump-
tive patient, notwithstanding that the natives escape the disease. To me it

appears evident that the "aseptic" character of the air of a place cannot

ever be the direct reason why phthisis should cease to advance in those who
inhale it. Observations showing that meat remains fresh there longer than
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-elsewhere are altogether inapplicable ; the only case that could be in point

would be if putrefaction once started should fail to become complete. It is

very probable that ozone has a therapeutic action in disease, but I doubt if

we can at present say what the nature of such action may be. I am, for

my own part, disposed to think that the good effects of change of climate

depend upon its improving the general health and increasing the resistance

of the organism to the further progress of the disease. The recognition of

a tubercle-bacillus seems altogether in favour of such a view, which also

enables us to understand how chmates widely opposed in character may be
alike in their operation.

(3) When from any cause the arrest of phthisis (its virtual cure) is no
longer attainable, a great deal may still be done to prolong the patient's life

and to give him relief from suffering. The climates which Dr Walshe terms
sedative seem to find their chief uses under such circumstances. I may cite,

for example, Madeira, Pau, Torquay, and Penzance, and, as far as I am at

present advised, I should seldom expect much more from some of the
climates which Dr Walshe classifies as stimulant, including St Leonards and
Hastings, the various health resorts of the Riviera, Algiers, and even Egypt.
Of the Upper Nile, however, Dr Walshe speaks in terms of the highest
praise. And I can well believe that a Nile voyage is the best thing for

patients who dislike cold, and who habitually feel stronger and better the
hotter they are. Whether more than temporary benefit can be anticipated

from places where the air is impregnated with resinous emanations from
pine forests—ras Arcachon and Bournemouth—I do not know. It must of

course be remembered that phthisis sometimes becomes quiescent without
any change of climate whatever.

On the other hand, although it is a heavy responsibility to advise, or

allow, a patient with advanced lung disease to take a long sea-voyage, or to

spend a winter in Australia, in South Africa, among the Andes, or even at

Davos, there is no question that, if he chooses to run the risks inseparable

from such undertakings, he has at least a chance of unexpected benefit.

I have left to the last the treatment of phthisis by drugs, because I
was anxious to mark as strongly as possible the greater influence of

hygienic measures. But tonics are of course to be administered. Still

;more serviceable in many cases is the cod-liver oil in doses of from a
drachm to half an ounce two or three times a day. Now that this is taken
by almost all consumptive patients, some of whom do not even wait for it to

be formally prescribed, one is apt to underrate its real importance as a means
of preventing emaciation and keeping up the strength. It is said to be less

useful in proportion as the age of the individual is more advanced. It some-
times causes diarrhoea, but Dr Walshe remarks that it by no means always
increases that due to tubercular ulceration. If it gives rise to nausea and
vomiting, cream may sometimes be substituted for it, or glycerine, but I
doubt their being as good. Malt extract is held by some observers to have
a similar action. In children cod-liver oil may often be rubbed into the skin

with advantage.

The cough of phthisis has to be combated by the usual remedies. Most
prescriptions contain a small dose of opium or morphia, together with tolu,

aniseed, benzoic acid, or some other of the so-called expectorants.

The only other symptom that needs special mention is the night sweating.

This may sometimes be checked by sponging the chest and the arms at

bedtime with vinegar and water. Sometimes it ceases if a subcuta-
neous injection of atropine (^^o^^ ^^ t^tt*^ ^^ ^ grain) is given at bed-
time, or a dose of belladonna, oxide or sulphate of zinc, gallic acid, or
sulphuric acid. But in too many cases it persists in spite of all treatment.
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Distinction from pJdhisis—-Morhid anatomy—Physical signs—Clinical sym-

ptoms and course—Diagnosis by concomitant tuberculosis, especially of the

choroid—uMtiology—Prognosis.

Both from a clinical and from a pathological point of view it is neces-

sary to distinguish from cases of phthisis—in which tubercles spread through
the lung from the apex downwards—those of miliary tuberculosis, iu
which each tubercle appears to be the result of the deposition in the pul-
monary tissue of a particle of virus (probably a bacillus, or the spore of a
bacillus) brought to the organ from elsewhere by the blood-current. True,
the distinction is not absolute. For, on the one hand, in many instances of

phthisis, dissemination by the blood-current sooner or later occurs, and often

constitutes the immediate cause of death. And, on the other hand, it is

probable that in some instances of miliary tuberculosis the tubercles, origi-

nally not very numerous, at length form the starting-points of a process of

local infection, extending from each of them as a centre, until an affection

exactly like phthisis is developed. The cases which most demand attention

in this chapter are those in which the lungs, previously healthy or but
slightly affected with phthisis, become suddenly the seat of such immense
numbers of tubercles that acute symptoms arise and life can no longer be

,
maintained.

It must, however, be remembered that other organs are almost always
attacked at the same time. If tubercles appear in the membranes of

the brain, they generally (but not invariably) give to the disease its

main clinical features. If the peritoneum is greatly involved, there

may appear to be nothing but abdominal mischief. In other words,

it is often almost an accident whether a case should be regarded during
life as one of tubercular meningitis, or tubercular peritonitis, or of miliary

tuberculosis of the lungs. And, lastly, there are cases which run their

course without definite clinical localisation. One cannot even say abso-

lutely that the degree of severity of the pulmonary symptoms is in every

instance directly proportionate to the number of miliary tubercles in the

lungs. In cases which are classified as examples of tubercular meningitis^

at any rate, the lungs are often intensely afiected.

Anatomy.—With regard to the morbid anatomy of miliary tuberculosis of

the lungs I have little, if anything, to add to what I have stated in the chap-

ter upon Tubercle in general. As I have there remarked (p. 78), many
cases occur in which, from the greater abundance of the tubercles in the

upper lobes, and from their more advanced state there than towards the

bases, it is clear that the proclivities of the pulmonary tissue in different

regions produce their effect on this disease, as well as in phthisis. I have
also sometimes noticed that when a general outbreak of miliary tubercles

occurs throughout the body of a patient who previously had the apex of one
lung affected with phthisis, that lung contains more numerous (or perhaps
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mucli larger) tubercles than the opposite one, from which fact I inferred

that it had a greater inherent tendency to the occurrence of tubercles in it,,

and that this manifested itself when their development was acute no less-

conspicuously than when it was chronic. The characters of the tubercles,

themselves vary widely in different cases. Sometimes they are mainly
lymphoid in structure, sometimes they are almost entirely catarrhal. Some-
times they are grey, tending not to caseation, but to fibrous change or cor-

nification (p. 71). Sometimes they become cheesy almost as soon as they are

formed. In some exceptional instances, and only towards the apices, they
are found to have already softened in their centres with minute vomicae.

Signs.—Clinically the recognition of this, as of all other pulmonaiy
diseases, depends partly upon physical signs, partly upon symptoms.

The physical signs of miliary tuberculosis of the lungs are in most cases-

vague and doubtful. Jilrgensen has, indeed, described in the ' Berlin. Idin..

Wochenschrift ' for 1872, a case in which during five days he heard over a
large part of both sides of the chest a peculiar soft rubbing sound, per-

ceptible also to the touch ; when death occurred two days later, the only

cause to which this sound could be attributed was the presence of a number
of miliary tubercles situated on the right side beneath the pulmonary pleura,,

which was free, and on the left side in the substance of adhesions which
completely closed the cavity. From the very first day the soft quality of

the sound led him to conclude that it was produced by miliary tuberculosis

and not by pleurisy. The patient complained of no pain and could draw a
deep breath without embarrassment. Jilrgensen thinks that in future cases a

positive diagnosis may safely be based upon this sign. Burkart has since

maintained (in vol. xii of the ' Deutsches Archiv ') that he has twice detected

with the hand a friction-sound, due to the presence of obsolete tubercles,

which was not soft but rough.

In all probability miliary tubercles are never set sufficiently close

together, even in the apex of a lung, to impair the percussion-resonance of

the corresponding part of the chest. Sometimes it appears doubtful whether
the sound is not slightly dull beneath one or both of the clavicles; but if

this is so, the dulness is most likely due, not to the ttibercles themselves,

but to the collapse of the surrounding pulmonary tissue. Dr Eustace
Smith remarks that in children such an interpretation of it is borne out by
the fact that variations may be observed from day to day, the resonance

becoming good where it had been deficient ; and I shall presently mention
the case of an adult patient in which the same thing seemed to occur. On
the other hand, it is not uncommon for the presence of pulmonary emphy-
sema to render the percussion-sound hyper-resonant ; and the progressive

emaciation of the patient tends to modify it in the same direction as the

case goes on. With the stethoscope one may be able to detect absolutely

nothing abnormal, even where tubercles exist in enormous numbers. But
in some cases, especially towards the apex, the vesicular murmur has a
harsh quality, the cause of which is not very apparent. More frequently

the auscultatory signs of bronchitis are present, sometimes to an extreme
degree. Not only may sibilus and rhonchus be audible more or less exten-

sively, but there may be also abundant moist sounds, from fine and crepitant

up to much larger and coarser rales. The expiration, too, may be prolonged
and wheezing. On post-mortem examination bronchitis is found in such cases,

the smaller tubes being reddened and filled with muco-pus. But sometimes
the moist sounds are so bright and clear—so consonatincj in quality—over the

upper lobes that it is difficult to believe that there is not diffused infiltra-

tion, with " breaking up " of the pulmonary tissue. In one such case which
occurred at Guy's Hospital in 1874, there were in fact a large number of

small cavities, especially in the left apex. These were evidently of older
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date than the general eruption of miliary grey tubercles, which filled every
organ in the body, and it appeared from the history that the patient had had
a cough for three months, whereas his more acute illness began only ten days
before death. But in another case, in 1868, it is reported that there were
"mucous rales" at the left apex, " gurgling" at the left base, and " j)^®^"

monic crepitation " over the right upper lobe ; and yet the tubercles were
nowhere seen softening, the only source of the moist sounds being pus in

the smaller tubes. I can remember other instances in which post-mortem
examinations have shown that the lesions were much less advanced than had
been thought during life. One such case occurred in 1882 in a woman, aged
twenty-five, under my care in Gruy's Hospital. When she was admitted, on
July 19th, the only physical sign was a slight crackling sound heard at the
right apex after she coughed. However, on the 28th there was a marked
crepitant rale in both upper lobes, and especially along the anterior edges of

the lungs ; and duiing the next three or four days its character became so
" consonating," that I was almost disposed to look upon the disease as acute
phthisis rather than as miliary tuberculosis. But at the autopsy, made on
August 4th, the lungs, though bulky and oedematous, everywhere contained
air ; the tubercles were discrete, nowhere softening, and caseous only in the
upper lobes ; the tubes yielded a frothy fluid.

Clinical symptoms.—These fall under two heads. On the one hand there
are cough, dyspnoea, and other indications of embarrassment of the breathing;
on the other hand there is pyrexia.

There is always more or less troublesome cough, and it is generally short
and hacking. Sometimes there is no expectoration at all, sometimes it consists

of a clear mucus, sometimes it is muco-purulent. There are not infrequently
streaks of blood in it, and it may be quite " rusty " in appearance, like the
sputa in acute pneumonia, or even plum-coloured. Actual hcemoptysis in

any considerable quantity is not common. But in 1869 there was brought
into Gruy's Hospital the dead body of a child, aged five, who was said to

have been well on the previous evening, and to have eaten some herring for

supper. In the course of the night it was found to have brought up blood
and to be in an alarming state, and it died on its way to the hospital. An
autopsy showed that there was an acute general tuberculosis ; and some of

the tubercles in the lungs were already caseating, especially in the upper
lobes. No definite source foi* the bleeding could be discovered ; the pul-

monary tissue was mottled with blood drawn into it by inhalation. In all

probabihty the cause of haemoptysis in such cases is the extremely congested
state of the vessels immediately outside the tubercles, which often gives

them the appearance of being surrounded by a reddish-brown border after

death ; in fact, obvious points of capillary haemorrhage may sometimes be
seen, not only in the lungs, but in other organs.

Far more significant is dyspnoea. At first the breathing is only
hurried, the number of inspirations in the minute gradually increasing

until it reaches fifty to sixty, or in children eighty to ninety. In the
woman aged twenty-five, whose case I mentioned above, it was counted at
fifty-six on the very day of her admission. After a time the patient becomes
conscious of shoi'tness of breath ; there is orthopnoea, the movements of the
thoracic muscles are forced, and the nostrils work. The cheeks, the lips,

the fingers, and the nails are of a lilac or purple colour. This symptom is

one which more than any other suggests the idea of pulmonary tuberculosis

to the experienced physician, whenever there is no long-standing emphysema
or heart disease to account for it, I have notes of only one case in which
it is said to have been altogether absent. Sometimes' albumen appears in
ihe urine. There is not infrequently slight oedema of the lower limbs, and
the face becomes puffy and swollen. In my patient, to whom I have more
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than once referred, the urine contained sugar during the first few days after

her admission into the hospital, the proportion being on one occasion 0*4

grain, and on another occasion 0'265 grain in the ounce. Senator's experi-

ments seem to show that this cannot he attributed to deficiency of oxygen
in the blood ; and, indeed, as the case went on and marked cyanosis deve-

loped itself, the glycosuria ceased.

Pyrexia seems to be invariably present, but it varies greatly in its degree

and in its course. Sometimes the temperature ranges up to 104° or 105°,

iDut more often it remains at a lower level, perhaps not at any time
exceeding 102°. Its progress is atypical. For two or three days there may
be scarcely any diflferences in the thermometric readings at different periods

of the twenty-four hours ; and then the usual diurnal variations may appear in

an exaggerated form, or what is termed the typus inversus may show itself, the

morning temperature being higher than that of the evening. Brunniche is

said to have observed this in fifteen cases out of seventeen, so that it would
appear to be decidedly more frequent than in other febrile diseases,

Jiirgensen makes it a point that the pyrexia does not yield to tepid baths
or to antipyretic remedies like quinine so readily as in the specific fevers.

This opinion, however, seems to have been partly theoretical, and based upon
the idea that in tuberculosis the high temperature of the body generally is

the result of the local morbid process, just as when there is inflammation.

But since the discovery of the bacillus, there is surely a probability that

the presence of this organism in the blood causes, at least in part, the rise

of the thermometer ; and, if this is so, the distinction from a specific fever

can no longer be maintained. The onset of the pyrexia is usually gradual,

and the patient does not take to his bed until he has been ailing for some
days. But Eiihle, in Ziemssen's ' Handbuch,' speaks of an initial rigor as

not infrequent. There are the ordinary symptoms of headache, malaise,

depression, intense thirst, loss of appetite, &c. The skin is often wet with
perspiration. Epistaxis occurs in some cases, and herpes may appear about
the mouth. The pulse is generally very rapid— often out of all proportion

to the height of the temperature. There may be a flush on the cheeks, but
the face is more usually pallid before the lividity makes its appearance. At
one time it was taught that in miliary tuberculosis enlargement of the spleen

is exceptional, and that if it occurs at all it is only slight. But all

observers seem now to be agreed that some degree of swelling of the organ
is almost constantly to be detected by careful percussion, at least when the

disease is at an advanced stage. Eiihle says that if tubercles are deve-

loped in the spleen it may become as large as in enteric fever, and may be
tender on pressure. Towards the end the typhoid state may develop itself,

with sordes, a dry brown tongue, subsultus, delirium, and coma. Death is

sometimes preceded by a rise of temperature, sometimes by a fall and by
collapse.

Diagnosis.—In many instances one is much assisted in the recognition of

miliary tuberculosis of the lungs by indications of a like affection of some
other organ. Thus the case may at any period of its course become compli-

cated with symptoms of tubercular meningitis in a more or less marked form.
Sometimes, though very rarely, there is more or less jaundice, due to the

presence of very numerous tubercles in the liver. In other exceptional cases

the occurrence of a tubercular inflammation in one or more of the joints

may perhaps aid in clearing up a doubt as to the nature of the disease.

The most striking example of this with which I am acquainted was recorded
by Laveran in the ' Progres Medical ' for 1877. A man, aged twenty-two,
"was attacked with articular pains, especially in the knees. Effusion occurred
into the right knee-joint, and when admitted into hospital he was supposed
to be suffering from subacute rheumatism. However, at the end of a week,
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great dyspnoea set in and liigli fever, the temperature ranging from 102° to

104°. A fortnight later he died, the cause of death being acute tuherculosis.

The synovial raemhrane of the right knee was found to be injected and
covered with a large number of greyish granulations the size of pins' heads,

which could be felt. Where they had been in contact with a surface of

articular cartilage their summits were flattened. A few granulations were

present also in the left knee. In 1867 a woman died in G-uy's Hospital of

tubercular meningitis, whose right knee had become swollen and painful in

the course of her illness. At tbe autopsy all that was noted was that the

synovial membrane was very vascular and oedematous, and that the cartilage

over the external condyle of the femur was slightly eroded. But I do not

think it is at all unlikely that tubercles were present. In 1880, in a

patient who died of cancer of stomach, and who had suffered from a painful

affection of the knee attributed to an injury eight months back, I found the

soft tissues of the joint full of the most conspicuous tubercles, many yellow

and caseating ; but this is hardly a case in point. Cornil and Eanvier have

shown that in cases of acute tuberculosis miliary granulations may often be

found in the cancellous tissue of the bones, especially in the vertebrae, the

sternum, and the ribs. It seems quite possible that their presence may
sometimes give rise to pains vaguely referred to different parts of the limbs

and body, but probably these could not be distinguished from the similar

pains which so commonly accompany various forms of pyrexia.

From a clinical point of view, the most important of all the seats of

miliary tiibercles is one where they can actually be seen during life, although,

it seldom if ever happens that there are symptoms which draw attention

to their presence. In 1857 a G-erman observer, Manz, discovered tubercles

in the choroid of each eyeball in a girl who had died of acute tuber-

culosis. Subsequently he and Busch recorded other instances of a similar

kind. And in 1867—1868 Cohnheim, investigating this point carefully

in all the cases of miliary tuberculosis—eighteen in number—that came

under his notice in the Pathological Institute at Berlin during a period of

fourteen months, found that in every instance one or both of the eyes

—

almost invariably both of them—showed choroidal tubercles. In April,

1867, the ophthalmoscope was for the first time used, apparently by v. Grraefe

himself, for the discovery of these during life in a patient of Griesinger's.

In November of the same year Mr Soelberg Wells exhibited to the Patho-

logical Society of London a specimen of choroidal tuberculosis, which he

bad detected in a little girl under the care of Dr G-arrod, five days before

her death. Since then many other observers have recorded similar facts.

But further experience seems to have shown that the eyeballs are very far

from being so constantly involved in cases of miliary tuberculosis as would

be supposed from Cohnheim' s statement. It is to be noted that the deve-

lopment of tubercles in the choroid appears to bear no specially near rela-

tion to their occurrence in the pia mater of the brain ; all that can be said

is that the more numerous the organs which are the seats of tubercle in a

given case, the more likely is it that the eyeballs will be affected. One of

the most remarkable cases was recorded by Frankel in 1872 in the ' Berliner

klin. Wochenschrift.' A delicate girl of six was attacked in May of 1871

with slight shiverings, and her temperature rose occasionally to 100'4°.

Then partial ptosis appeared and afterwards paralysis of some of the ocular

muscles. On May 22nd the ophthalmoscope showed a white patch to

the upper and inner side of the disc in the left eye ; it was as large as

the disc itself, and had a rounded form, except that in one direction it was
drawn out into a point. By the 1st of June it had increased in size by one

half. On account of its characters being so different from those generally

described as belonging to tubercles in the choroid, Frankel hesitated to
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diagnose it as tubercular. The child now went into the country with her
parents and remained there until August, and when she came back she was
apparently in perfect health. The patch in the fundus of the eyeball,

however, was more prominent, though not larger than before. On August
21st she became ill with gastric symptoms and pyrexia, and she died on
October 1st. On September 10th five fresh miliary tubercles had been
detected in the choroid, and afterwards a sixth made its appearance; as the
case Avent on they gradually increased in size. Vision remained unimpaired
until death. I may remark that the only instance in which any defect of
sight has been noted appears to be that of a girl in whom, besides from
forty to fifty tubercles in each choroid, Cohnheim found also haemorrhages
into the retinae. In acute cases the number and the size of the tubercles

may increase from day to day, as was noticed in a child examined by
Frankel and by Leber. If, however, nothing should at first be detected
by the ophthalmoscope in a suspected case of general miliary tuberculosis,

the instriiment ought to be used again and again as the disease advances.
The tubercles vary much in size. The largest seen by Cohnheim was
2'5 mm. in diameter ; but Ponfick met with one which measured 5 mm.
On the other hand, Cohnheim seems often to have detected them (in the
dead body) where they could only be seen after carefully removing the
choroidal pigment, and even where they were too small to be visible by the
naked eye. It is possible that this may account for the discrepancy between
his statements and those of other observers as to the constancy of their

occurrence in cases of general miliary tuberculosis, Where there are but
few of them they seem to be developed in the neighbourhood of the disc

or of the yellow sjDot, more often than towards the equator of the eyeball.

When very numerous, some of them may run together into irregular masses.
They almost always caseate as soon as they reach about 1 mm. in diameter.
With regard to the ophthalmological diagnosis between tubercles and the
white spots that are seen in disseminated choroiditis, G-raefe and Leber
insist on the rounded form generally presented by tubercles, their pro-
jecting above the level of the choroid, the gradual thinning away of the
choroidal pigment from their periphery inwards to their centres, which
appear white, and the absence of any accumulation of pigment outside
them, except perhaps when they are very large.

etiology.—With regard to the causes of miliary tuberculosis of the lungs
there is very little to be noted. Whatever may be said theoretically as to its

relation to caseating tubercular glands, I have very rarely seen it directly

traceable to any such affection which had been recognisable during life in
the neck or elsewhere. Many of those who are attacked, whether children
or adults, are robust and healthy-looking, altogether devoid of those
indications of a scrofulous diathesis to which I am, for my own part, dis-

inclined ever to attach any importance. On the other hand, one must
always be prepared for the supervention of miliary tuberculosis in cases of
phthisis, as of course it brings the disease to an end far more quickly than
might otherwise have been anticipated. It occurs at all ages. Among forty
cases observed at Gruy's Hospital between the years 1857 and 1873, one was
in an infant aged nine months, three were in patients between one and ten
years, seven between eleven and twenty, thirteen between twenty-one and
thirty, six between thirty-one and forty, four between forty-one and fifty,

six between fifty-one and sixty. But it is to be observed that I am excluding
from this list most of the cases in which the symptoms clinically were
those of tubercular meningitis ; if they were taken in, the proportion of
children would of course be far higher. Burkart gives very similar figures.

Among my cases there were almost exactly twice as many males as females

;

among Burkart's the proportion was as sixteen to two. It is worthy of
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notice that in two of my cases the patients were admitted into the hospital

for what appeared to he acute pleuropneumonia. One, a young man, aged
twenty-two, at first complained of pain round the lower part of the right

side of the chest, which seemed to be the seat of his disease. He appeared

to be doing well, and was allowed to go out to the hospital grounds, when he

was seized with an epileptic fit. He was then carefully examined again, and
was found to have ascites. The fits continued, and he passed into a state

of stupor. Crepitation became audible throughout both lungs, and at length

he died, ten weeks after his admission. At the autopsy, the pleura was found

to be thickened over the base of the right lung, and there was fluid. The right

lower lobe was completely airless, it contained only a few scattered miliary

tubercleSj'forming a marked contrast with all other parts of the lungs, which

were full of them. The pericardium was adherent and both layers of it were

enormously thickened ; nothing is said about its containing tubercles. The
liver and the kidneys all contained many tubercles, the liver also was cir-

rhotic. There appeared to be only a few tubercles in the pia mater. The other

patient, a youth of eighteen, came in three months and a half before his death

with an attack of pleuropneumonia, which (in his case also) was on the right

side. Afterwards it appeared, according to the clinical report, that phthisis

developed itself. On post-mortem examination the lungs were found to be

studded with miliary tubercles,' especially the right one. There were no

cavities anywhere, nor was the pulmonary tissue solidified round the tubercles..

The substance of the right lung was unusually firm, a condition which was

thought to be the result of the pleuropneumonia. The liver and the kid-

neys contained miliary tubercles. The small intestine showed characteristic

tubercular ulcers running transversely ; the mesenteric glands and those

near the csecum were caseous. I think it is doubtful whether the relation

of the miliary tuberculosis to the pleuropneumonia in these cases was other

than one of mere coincidence. In children the disease often follows measles,

scarlet fever, and smallpox.

Prognosis.—The duration of the disease is commonly three to four weeks,

reckoning from the first commencement of marked symptoms up to the time

of the patient's death. But, on the other hand, there may be a protracted

illness, lasting three or four, or even eight months. Clinically they generally

resemble severe bronchitis more than any other affection, and they are not

seldom mistaken for it until an autopsy reveals their real nature. Indeed,

as Burkart has especially pointed out, it is common for miliary tuberculosis

to develop itself in lungs which are already emphysematous from old bron-

chitis. Twelve of his eighteen cases were examples of this, and their course

was often very prolonged. In no fewer than six of these, in fact, the

tubercles which were found post mortem were already calcified or fibrous,

with a lustre like that of mother-of-pearl, so that they might fairly be con-

sidered to be obsolete ; and the causes of death were various, sometimes

pleural effusion, sometimes dilatation of the right heart, sometimes Bright's

disease ; the presence of the tubercles seemed to be little more than an

accident. I think that I also can recall instances in which I have observed

a similar obsolescence of miliary tubercles scattered through the lungs.

But I have not hitherto been sufficiently careful in determining what part-

they took in bringing the patient's illness to a fatal termination. It is worthy

of notice that ten of Burkart's cases occurred in men exposed to the dust of

stone or coal in their work, for this fact bears out my belief as to the tuber-

cular character of the " pneumokonioses " (supra, p. 981) unless, indeed, it

could be urged that the bodies found in the lungs by Burkart were not

really tubercles at all but fibrous nodules formed round embedded particles

of silica or carbon.

This question of the possible obsolescence of miliary tubercles in the
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lungs is of great iinpoi*tance, in reference to the diagnosis from enteric fever

of those cases which run a rapid course, and which are attended with
pyrexia as a principal symptom. I have already, at page 202, cited a case

of Senator's, which shows that it is sometimes impossible, in the present state

of our knowledge, to distinguish the two affections. In this country, I
think it has been usual to regard the fact that a patient recovers as conclusive

proof that he was not suffering under miliary tuberculosis ; although Dr
Bristowe says that the progress of the disease " may be occasionally arrested,

but with more or less permanent damage to the tissue of the lung." Now,
in cases of fatal tubercular meningitis, we often have opportunities of

observing that the number of miliary tubercles scattered through the lungs
may be altogether very small. And it is certainly difficult to understand
why, if the brain-affection happened in such a case to be absent, recovery
should not take place. All that would be necessary would be that the
tubercles should fail to become the starting-points of fresh tissue-infection.

It may, of course, be a question whether such a scanty development of

miliary tubercles would be attended with pyrexia or other clinical symptoms.
But as I have already stated, I am disposed to think that the high
temperature in this disease is in great part independent of the local lesions,

and due to infection of the blood. Wunderlich, as far back as 1860,
recorded, in the 'Archiv fiir Heilkunde,' cases which he regarded as
examples of a cured miliary tuberculosis. But he based his diagnosis

solely on the fact that the temperature-chart failed to correspond with
what he regarded as the necessary course of enteric fever. Very few
observers, I think, will be found at the present time to endorse his opinions

in this respect. The points of distinction between the thermometric read-

ings in the one and in the other disease will appear from the descriptions

which I have already given at p. 187, and at p. 1003, respectively.

But I must add, in reference to Wunderlich's supposed cases of recovery
from acute tuberculosis, that he attached great importance to the occurrence
of a prolonged " amphibolic stage," with alternate exacerbations and
remissions (sometimes amounting to complete apyrexia) as conclusive

against the presence of enteric fever. I must, confess, however, that, as it

seems to me, the only way in which the occurrence of recovery from an attack
of miliary tuberculosis could be proved by clinical evidence alone would be
by the discovery of tubercles in the choroid of the eye. Another possibility

is, of course, that the j)atient, after getting well, should die from some other
cause, and that the tubercles should be found in a state of obsolescence. In
regard to this, Dr Bristowe speaks of the lung, after the arrest of the
discrete tubercles, as becoming " seamed throughout with minute patches of

cicatricial tissue, the fibres of which have something of a stellate arrange-
ment, and within the limits of which the lung tissue presents, from the
presence of concurrent emphysema, a coarsely spongy character ; occasionally

in the centres of the scars minute fibroid knots or concretions may be
recognised." Finally, I must mention that Burkart records the case of a
woman, aged twenty-eight, who died after a fortnight's illness, and in whom
the lungs, the peritoneum, and the kidneys showed recent miliary tubercles

in abundance, while in the intestine there were the typical lesions of enteric

fever, some of the ulcers having sloughs still adherent, or partially detached.

He also cites eight cases recorded by Birch-Hirschfeld, in which acute
tuberculosis is said to have developed itself immediately after enteric fever.

With regard to the treatment of miliary tuberculosis of the lungs, all

that can be said is that the strength of the patient should be maintained,
that symptoms should be checked by appropriate drugs, and that iodide of
potassium, or perhaps even bichloride of mercury should be given in the

hope of favouring the obsolescence of the tubercles.
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Asthma—The term—Description of an attacJc—Diagnosis and relation to

structural lesions of tlie lung—etiology—Nature and physiology of the

disease—Treatment and prognosis.

Influenza— History—Symptoms— Events—etiology— Diagnosis— Treat-

ment.

Whooping-cotjgh— Nomenclature—Symptoms and course—Events—Pro-

gnosis—Pathology—Treatment.

Asthma is one of those terms of which the scope and application have
been greatly narrowed during the present century. Formerly it was nsed
io mean what we now call dyspnoea ; and even at the present day it is

•common to hear persons spoken of as " asthmatic," who are suffering merely

from bronchitis and emphysema. Indeed, soon after the discovery of

auscultation Eostan and some other French j^hysicians were strongly dis-

posed to deny the existence of any disease deserving to be distinguished by
this name, and occurring in persons with healthy lungs. But that there is

such a disease there can be no doubt ; and now that it has been separated

from other affections with which it used to be confounded, its characters are

found to be exceedingly definite and well marked. As for its nature, it is

commonly believed to depend upon spasm of the smallest aii-tubes. We
shall have to consider presently whether this is an entirely satisfactory

theory with regard to it.

Symptoms of an attach.—Asthma is, in the first place, a paroxysmal

affection. It sets in generally with remarkable suddenness ; most fi'equently

in the middle of the night, between 2 and 4 a.m., but in some cases at

other times, between 6 and 8 a.m., or in the afternoon. The forenoon is

almost always the period in the day when the patient is freest from it.

In the same case it commonly begins at about the same hour. When this

is, as usual, between two and four in the morning, the patient, who may have

gone to sleep in perfect health, wakes up with a sense of oppression of the

chest which soon passes on to the most extreme distress of breathing. But
sometimes the seizure is preceded by symptoms which previous experience

enables him to recognise as premonitory ; among them are a peculiar

drowsiness, flatulence, a slight degree of sneezing, a troublesome itching

under the chin, the passing of a quantity of pale limpid urine like that

which is secreted in hysteria and in other nervous diseases. However this

may be, the urgent dyspnoea which now attacks him compels him to sit up,

and perhaps drives him to the window, which he throws wide open, in the

hope of getting air more freely. Or he may be obliged to sit with his elbows

planted upon a table, or to stand with his hands grasping the mantelpiece

or some article of furniture above his head ; such attitudes being adopted
for the purpose of fixing the shoulders and so assisting the muscles of forced
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respiration in their action. His face becomes livid or purple, his eyeballs

start from their sockets, his hands and feet are cold, his skin is covered
with a profuse sweat, and his expression indicates extreme anxiety. In fact,

he may appear to be at the point of death.

Examination of the chest shows that the physical conditions are as

follows :—The breathing is not accelerated but of normal frequency, or even
slower than natural. Its rhythm is perverted, the inspiration being short,

whereas the expiration is greatly prolonged. With the inspiration there

may be some wheezing, but this is nothing in comparison with that
which accompanies the expiration, and which is audible all over the
room. The shape of the chest is such as corresponds with a very deep
inspiration ; the upper ribs are raised to the fullest possible extent and
widely separated from one another ; the diaphragm has descended towards
the abdomen, so that the area of pulmonary percussion-resonance extends
considerably lower than natural. During inspiration the sterno-mastoidei
and the scaleni are brought into action, but there is scarcely any advance in
the degree of expansion ; during expiration there is but little recession,

although the rigid abdominal muscles can be seen and felt to be doing
their utmost to expel air from the lungs. Percussion shows much less than
the natural amount of difference between inspiration and expiration, as

regards the position of the edges of the lungs in relation to the heart and
the liver. The percussion-note over the chest generally is hyper-resonant.

On auscultation the vesicular murmur is found to be almost or quite

inaudible; it may be replaced by sibilus, or by rhonchi of varying
quality. With the expiration there is heard through the stethoscope the

same loud wheezing sound which has been already mentioned as being
heard at a distance.

So entirely occupied is the patient with the mere act of breathing that

he can scarcely utter a word, or turn his head to one side, or even
stop to oough ; but after a time a slight cough comes on, leading to the
expectoration of a few greyish-white pellets of mucus about as large as peas.

Not infrequently the mucus is stained with blood, and sometimes there is

considerable haemoptysis. The occurrence of expectoration generally indi-

cates that the symptoms are about to subside. The duration of a paroxysm
of asthma is very variable ; usually it lasts from one to three hours. As
it passes off, the patient falls asleep, and when he wakes in the morning his

breathing may be quite easy and unattended with any discomfort. But
sometimes the disease continues for several days in succession with scarcely

any abatement except that there is almost always some increase in its

severity at night, and some lessening during the early part of the day. In
such cases the patient's condition causes extreme alarm, although a fatal

termination scarcely ever occurs. One instance in which the breathing
actually ceased and life was maintained only by artificial respiration has
been mentioned at p. 9. When asthma passes off in the usual way
it is apt to return during the following night. The paroxysms may, in

fact, recur for several successive nights, and may then cease, leaving the

patient entirely free for weeks or months together, but there are other cases

in which the disease shows itself night after night for years. I knew a
gentleman who, for the last twenty-five or thirty years of his life, was never
able to lie down to sleep. When night came on he dressed himself in a
flannel suit and seated himself in a large chair, and in this he remained
until the morning.

Diagnosis.—From the above description of asthma it will be apparent that
the disease can rarely be mistaken for any other by a careful observer ; cer-

tainly it o^ght never to be confounded with those tracheal or laryngeal affec-

tions (such as bilateral paralysis of the abductors of the cords) in which the
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dyspnoea is mainly inspiratory. On the other hand, it is often only by the

history that one can tell whether a patient is suffering from asthma or

from bronchitis and emphysema. And, according to Trousseau, it sometimes

happens that a child (and even an adult) is seized with what appears to be a

very acute and dangerous attack of broncho-pneumonia, with abundant moist

sounds over the chest, and that the rapid subsidence of the symptoms in the

course of a day or two, and the recurrence of like attacks on future occasions,

ultimately justify the conclusion that the affection is really asthma. The
relations of bronchitis and emphysema to asthma are somewhat compli-

cated. On the one hand, it is not uncommon for patients who have
chronic bronchitis to suffer from time to time from paroxysms of dyspnoea,

which cannot be accounted for by any increase of the bronchial inflamma-

tion, and which seem referable only to a concomitant spasm of the air-tubes,

and if such spasm is regarded as constituting the essential condition in

asthma, it may be fairly said that in these cases a secondary asthma is

really present as a complication of the bronchitis. A " bronchitic asthma "

was, in fact, formally recognised by Salter and other writers ; one peculiarity

of it is that it is constantly worse in the winter than in the summer, which

is not generally the case when asthma occurs as a primary affection. But,

on the other hand, if a person with perfectly healthy thoracic viscera becomes

subject to frequently recurring attacks of asthma, his lungs always sooner or

later become emphysematous. We have seen that during the paroxysm of

asthma the ribs are raised and widely separated, and that the diaphragm is

placed at a lower level than natural. It necessarily follows that the lungs

are in a state of over-distension. Now, when the symptoms quickly pass off,

as is usually the case, the chest walls return in a few hours to their normal

position and the lungs to their normal size. But if similar attacks recur again

and again at short intervals, the inevitable result is that the elasticity of the

pulmonary tissue becomes impaired, and that the alveoli become permanently

over-stretched and emphysematous ; ultimately the right side of the heart

undergoes dilatation, dropsy sets in and ends fatally. Patients with

confirmed asthma gradually acquire a peculiar configuration, which is very

characteristic and has been well described by Salter. They are round-

backed, high-shouldered, and stooping; the chest is obviously rigid and

without pliancy, and from it the arms hang suspended, but inclined rather

backwards and bent at the elbows. They are thin almost to emaciation, with

prominent veins, cold thin hands, and a dusky complexion. The cheeks are

hollow, the eyeballs turgid and watery, the mouth generally open, and the

jaw rather hanging. The voice is feeble and somewhat hoarse and rough.

j^tiqlogy.—With respect to the causes of asthma two questions have to be

asked : 1. What are the conditions which render certain persons susceptible

of the disease, whereas other persons seem to be incapable of being affected

by it? 2. What are the various 'exciting causes which, in such individuals,

are found to bring on the paroxysms ?

The answer- to the first of these questions must at present be incomplete.

Inheritance plays a certain part in the " asthmatic tendency," as Salter calls

it. This writer gives many striking instances of the transmission of asthma

from generation to generation ; he also mentions cases in which several

brothers and sisters in a family were asthmatic without the parents being

so. In early life a good many cases appear to be directly traceable either

to measles, to whooping-cough, or to an attack of bronclutis ; at the time

the child seems to recover perfectly, but it becomes for the future liable to

asthma, from which it had previously been entirely free. This fact certainly

looks as though the fundamental defect were at least sometimes seated in

the texture of the lungs or of the bronchial tubes. On the other hand,

there are points.which suggest that the disease is really a neurosis. Thus
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:Salter relates the case of an epileptic patient whose fits, after having set

in with their usual premonitory symptoms, were on several occasions replaced

hj asthmatic paroxysms. And another of his cases is that of a gentleman
in whom a violent attack of asthma was twice suddenly excited by fear.

Then, again, asthma appears to he sometimes closely related to gout. And
it has heen observed to alternate with cutaneous eruptions, becoming worse
when the skin has got better, and vice versa.

The age at which patients first become affected with asthma is very
variable. It sets in during childhood much more often than used to be
supposed. Salter found that in a fourth of his cases it had begun before

the tenth year, and he saw two cases in infants of fourteen and twenty-eight

days. More males than females are affected with it in the proportion of two
to one.

The exciting causes of the asthmatic paroxysm vary widely in different

<;ases. Indeed, hardly any two patients agree in their statements as to the
precise conditions which bring on their attacks. Particular kinds of

weather, certain winds, cold air, the confined air of crowded rooms or rail-

way carriages, act as exciting causes in some cases. Or the disease may be
especially apt to follow the inhalation of dust, fluff, or smoke, even the
smoke of an extinguished candle or of a lucifer match. Some patients are

sure to be attacked if they come near to, or in contact with, certain kinds of

animals, cats, rabbits, dogs, horses, guinea-pigs, or the wild beasts of

-a menagerie. Salter relates many remarkable cases of this kind, and
what is especially noteworthy is that years have often passed before the
patient has discovered to what simple cause all his sufferings are really due-

One man, the proprietor of an equestrian establishment, was continually

asthmatic until he retired from business, and then became almost entirely

free ; but whenever he went back among the horses the disease returned,

and so at last he found out that they were to him the special exciting cause.

I have known a lady who was attacked with asthma whenever she was
in the same room with a cat ; the animal could not be hidden anywhere
tiear her without her discovering it by the painful sense of constriction in

the air-passages which she quickly began to experience. The asthma
produced by hay, or rather by the pollen of grasses, is one form of the
disease known as hay-fever. Some patients never have asthma unless they
are exposed to the influence of the pollen ; others are habitually asthmatic,

this being only one of many causes capable of exciting the disease in them.
Many persons are attacked if they inhale the powder of ipecacuanha diffused

in the air, and odours of various kinds act as exciting causes in particular

-•cases.

Diet plays an important part in setting up the paroxysms in almost all

;asthmatic patients. Heavy suppers and late dinners are very injurious;

many persons are unable to eat any solid food for several hours before

bedtime. Special articles of food, among which are cheese, nuts, coffee,

bottled stout, and wine are apt to provoke the disease.

Another occasional cause of asthma is the presence of polypi in the nose.

This was first pointed out by Voltolini ; it has since been confirmed by
Haeniseh. Removal of the nasal growths frees the patient from the Hability

to the recurrence of the bronchial affection. Salter mentions one case in
vrhich a paroxysm was sure to occur if the rectum was allowed to remain
loaded. Sometimes the attacks are clearly traceable to uterine irritation, as
when they return with each catamenial period or come on only during
pregnancy or parturition.

But of all the exciting causes of asthma the most important in its

inOuence is locality. And here, again, there are the strangest differences

between different cases, ,80 that it , almost seems as if the disease were
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regulated only hj caprice. In certain places the patient is sure to be
attacked ; in other places he is as sure to escape. As a rule, the

places which are most favourable in their effects upon asthmatic

subjects are large, crowded, smoky towns, like London, Grlasgow, and
Manchester. The most extraordinary stories are related by Salter of

the effects of London air upon the disease. Persons whose lives had
been rendered miserable for years have become entirely free from the disease

on taking up their residence ia the metropolis. He thought that three

fourths or seven eighths of all cases of asthma might be cured in this way.

It is to be noted that the influence of locality extends to neutralising the

ill-effects of some other exciting causes of the paroxysms ; the patient may
be able in London to eat what he pleases and at whatever hours ; whereas
in the country the strictest dietiag may be required to keep off the disease;

On the other hand, there are a few cases in which the air of the seaside or

of a bracing hilly district is found to be the best.

Pathology.—^Various theories have been framed to account for the-

paroxysms of asthma, but I am not sure whether even now the pathology of

the disease can be said to be fully established. Tbe expiratory character of the

dyspnoea, exactly like that which accompanies capillary bronchitis, seems to

clearly show that it must depend upon a morbid affection of the very small

bronchial tubes within the lungs. During the act of expiration these tubes

are as much exposed to pressure as the pulmonary alveoli themselves, and
it is not difficult to understand how, when from any cause they are-

partially obstructed, they may admit air into the lungs in inspiration, and
yet, by a kind of valvular action, refuse to allow it to pass out in expiration.

The question is what is the nature of the obstruction ia asthma. Now, the

most obvious suggestion certainly is that it results from spasm of the
muscular fibres in the walls of the tubes. That these fibres are capable of
contracting, so as to narrow to some extent the calibre of the tubes, has

been established by physiologists. The suddenness of the onset of the

asthmatic paroxysm, the equally sudden way in which it sometimes subsides

under the influence of a violent mental shock or emotion, the marked effect

of such remedies as chloral, belladonna, and stramonium in bringing it to-

an end, the close relation which appears to exist between asthma and
certain neuroses, may all be mentioned as tending to confirm the view that

it is essentially spasmodic in its nature. On the other hand, it is by no

means clear that spasm can account for such considerable narrowing of the-

tubes as must be present in asthma ; nor that it is possible for spasm to be

kept up for so great a length of time as that which is sometimes occupied'

by a prolonged paroxysm of the disease. The alternative hypothesis is-

that the mucous membrane of the tubes becomes very rapidly swollen by
what G-erman writers term a " fluxionary hypersemia," or (as Weber has put

it) by " a dilatation of its blood-vessels through the influence of the vaso-

motor nerves." The fact that the catarrhal form of hay-fever is attended

with an obvious swelling of the mucous membrane of the nose is a strong-

point in favour of this view ; for it is surely very unlikely that the asthmatic

form of the same disease should be altogether different in its pathology.

And Stork is said to have actually observed with the laryngeal mirror that

during an asthmatic attack the whole length of the trachea and part of the

right bronchus were deeply congested. It is, however, not improbable that

the smallest tubes may be affected with both hypersemia and spasm.

In 1871 Leyden discovered in the sputa certain pointed octohedral

crystals, identical with those found in the blood and viscera in cases

of leuchsemia, which are commonly knoAvn as Charcot's crystals, having

been first described by him. Leyden's idea was that these crystals might

perhaps constitute the starting-point of the asthmatic paroxysm, by
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irritating tlie peripheral ends of the brandies of tte vagi in the bronchial

mucous membrane, and so setting up a reflex spasm of the muscular fibres

beneath. But this is not at all probable, for they have also been observed

in the sputa of patients suffering, not from asthma, but from other bronchial

-affections.

Treatment—This falls under two heads : we have, first, to prevent the

recurrence of the asthma, and, secondly, to relieve the attacks when they

develop themselves, and, if possible, to cut them short.

In endeavouring to prevent the recurrence of attacks of asthma, by far

the most important thing is to study carefully its exciting causes in the

individual patient, and as far as possible to remove him from their influence.

A medicine which is in some cases very serviceable, although the theory of

its nature is obscure, is the iodide of potassium in doses of about eight

grains three times a day.

For the paroxysms of asthma different modes of treatment are useful,

some in one case, some in another. Many patients are at once relieved

when they are made faint and sick by an emetic dose of ipecacuanha or by
smoking tobacco. The latter is said to be the best remedy for hay-asthma

;

unfortunately, those who smoke habitually are incapable of deriving benefit

'from it. In some cases nothing does so much good as strong hot coffee

taken on an empty stomach, or hot whisky and water, or gin, or brandy.
In other cases the inhalation of chloroform gives very rapid, but generally

/Only temporary relief. Smoking the leaves of stramonium (or of one of

the other species of Datura, the D. ferox or B. tatula) is often very effectual.

Or the patient may be given stramonium as a tincture or an extract, or

the ethereal tincture of lobelia in full doses, or tincture of belladonna, or

chloral. Some patients derive the greatest possible benefit from the fumes
of nitre-paper, burnt so as to fill the room with white smoke. In other
cases nothing does so much good as the inhalation of a green powder which
is sold as a secret remedy in the United States, and which (it is said)

may be imitated by mixing together nitre, powdered stramonium, and
powdered aniseed. For details in the management of cases of asthma, I
would strongly advise my readers to consult the late Dr Hyde Salter's work,
based as it is upon a vast experience of the disease, as well as upon his own
sufferings from it. It contains on almost every page practical hints of the
greatest value.

In regard to the prognosis in asthma, one very important fact is that
when the disease occurs in childhood, it generally subsides about the age of

puberty, leaving the patient free for the rest of his life. On the other
hand, persons above the age of forty or forty-five seldom if ever get rid of

a. liability to it. The longer and the more frequent the paroxysms the
m.ore serious is the case. It is also essential to notice whether in the
intervals between the attacks there is any shortness of breath, or cough with
expectoration. For such symptoms indicate that the asthma is complicated
with chronic bronchitis, or emphysema, or dilatation of the right side

of the heart; and the presence of any permanent organic lesion of the
-thoracic organs adds enormously to the gravity of the disease.

Influenza.—There is a form of catarrh of the nose, throat, and air-

passages, which, from the manner of its distribution as an epidemic, ig

evidently a specific disease. This is the influenza, as it is termed both in
England and in Germany, the name being of Italian origin and having come
into use about two centuries ago ; in France it is known as la grippe, a word
which is said to be derived from the Polish Crypka or Grypka (= raucedo).
Its history is supposed to date back into remote antiquity ; but, as might
be expected, doubts exist as to the real nature of many of the older
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epidemics, one of -wliicli is supposed to liave attacked the army of Charle-

magne, when returning from Italy, in the year 876. During the last four
centuries the periods during which influenza has prevailed have been carefully

recorded; the late Dr Partes (in Reynolds' s ' System ') says that there were
eleven in the sixteenth century, sixteen in the seventeenth, and eighteen ia

the eighteenth. Between 1800 and 1850, there were no fewer than ten,

of which three were most important ; one, in its spread over different

countries, occupied the years 1830 to 1833, another occurred in 1837, and
the third in 1847—1848. It seems to be doubtful whether there has been any
reappearance of the disease during the second half of this century.

Course.—Most of the symptoms of influenza are very like those of a
common feverish cold; but it is attended with greater pyrexia, and with
more severe depression of the vital powers. The patient perhaps suddenly
becomes chilly, and even shivers, and for some hours he may feel exceedingly

ill, before any definite local affection appears. Sir Thomas Watson says that

when he was first called to two cases on April 3rd, 1833, the symptoms were
just those which frequently mark the commencement of an attack of

continued fever, and that he did not then know what was about to happen

;

but in the course of that and the following day, aU London was
smitten with the disease. Since the introduction of the thermometer into

clinical practice no well-marked epidemic has occurred ; but it is believed

that the fever presents nocturnal exacerbations, and that it is sometimes
very high ; the pulse is rapid, and it is also remarkably weak and small, and
sometimes intermittent. After a short interval, or even from the very first,

the patient begins to sneeze, and a thia acrid fluid runs from his nose, his

eyes become red and watery, his fauces are reddened. He becomes more
and more prostrate, so that he cannot keep up, and is altogether unable to

perform his customary duties. He may suffer from giddiness or faintness

;

in some epidemics drowsiness is a very common symptom, in others many
patients become delirious. Pains in the limbs or cramps in the calves may
be complained of. There is always severe headache, and often an intense

pain at the root of the nose which is attributed to extension of the catarrh

to the frontal sinuses. At the same time, or a little later, he is attacked

with an irritating cough, dry, or attended with scanty mucous expectoration.

Sometimes there is great dyspnoea, with a sensation of distress in the prse-

cordial region, and a liability to severe suffocative attacks; the lips and face

may even become livid. Loss of appetite is a marked symptom ; the tongue-

is thickly furred ; there may be nausea and even vomitfng ; sometimes
diarrhoea is present ; the skin may have an icteric tinge. The urine is

scanty and high coloured. In pregnant women abortion may occur, as the

result (it is said) of the violent cough ; or, if the menstrual functions have
been suppressed from other causes, they sometimes now become re-established..

At the end of from three to five days the attack passes off. If it lasts^

much longer, the usual reason is either that pneumonia has developed itself,,

or that the catarrh of the air-passages has passed into a regular bronchitis.

The subsidence is sometimes gradual, sometimes by a critical sweating or

diarrhoea ; sometimes it seems to set in with epistaxis. The patient's con-

valescence is always slow, and he is long ia regaining his strength.

Relapses are said not to be infrequent, but Dr Robert Williams says that

few persons suffer more than one attack during the same season. On the

other hand, to have had influenza in the course of an epidemic seems to

confer no immunity against its recurrence on a subsequent occasion.

In some cases the disease assumes a rudimentary form, the patient

merely complaining of a slight coryza, perhaps accompanied with severe

sorethroat and cough, and attended by a little malaise, headache, and dis-

inclination for work.
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Mortality.—It may appear paradoxical to say that influenza is seldom

fatal, and yet that it always causes a great increase ahove the normal
death-rate of the towns in which it breaks out. But the explanation is

that almost all the mortality from it is brought about indirectly, and that

the numbers of those who fall ill with it are greater, beyond all comparison,

than in the case of any other disease. In London in 1847 it is said to have

destroyed 5000 persons in six weeks ; but then 250,000 persons are computed

to have been attacked by it. In Paris, above one fourth of the population

suffered ; in Geneva, not less than one third. Those who die are chiefly old

and debilitated subjects, who have previously laboured under emphysema
of the lungs, or who have feeble and dilated hearts. It is sometimes

dangerous to very young children. Parkes states that patients with lesions

of the valves of the heart, and some at least of those who have phthisis,

pass through infliienza without being the worse for it. But other writers

have remarked that after its subsidence phthisis often takes a very rapid

course. Dr Parr pointed out, in 1847, that the mortality was much greater

in those districts of England in which the death-rate was generally high

than it was in healthier places.

No special morbid changes are seen in the bodies of those who have
succumbed during an attack. The lungs and air-passages are congested,

sometimes to an extreme degree, and there may be great oedema of the

pulmonary tissue. Pneumonia is not infrequent, but this is regarded as a
complication ; it may be either catarrhal or croupous. Plastic exudation

into the bronchial tubes has now and then been found.

Recovery from influenza is sometimes followed by parotitis ; and it is

also stated that when the patient had previously suffered from neuralgia

this affection is apt to relapse after convalescence from the epidemic

disease.

JEtiology.—As to the cause of influenza there have been many speculations,

but as yet no positive conclusion has been arrived at. Certain observations

which have been made as to the way in which it spreads'are, however, of

great importance, as suggesting some possible solution of the difiicult ques-

tion of its origin or as negativing others. No other disease diffuses itself

equally widely over the earth's surface. Not only is it capable of existing

in all inhabited regions, so far as is known, but in some epidemics it has

ranged over every quarter of the globe, and has established itself in places

presenting all kinds of soil and every variety of climatic conditions. It

therefore cannot be attributed to any telluric emanation or miasm. The
suggestion has sometimes been made that there may be a relation between
it and ague, but it is not found to be especially severe in countries like

Holland, which are infected with malaria ; indeed, Holland is said to have

escaped some epidemics which have traversed Europe.
Again, the progress of influenza from district to district occupies time.

Many observers have thought that it commonly observes a definite direction,

namely, from the East or the North-East towards the West or South-West.
Thus, the epidemic which raged in London in 1833, is supposed by Hirsch to

have been related to one which occurred in 1830 in China, and which reached
Moscow later on in that year. In 1831 it spread over Russia, Poland, Germany,
Prance, Sweden, Italy ; it next appeared in the Isle of Man, and lastly in New
Jersey on the other side of the Atlantic. In 1832 it occurred chiefly in

Spain and in some of the United States. In 1833 it broke out again in the

north of Europe, and after extending over Russia and Germany, and passing

to Denmark, it reached London, as I have already mentioned, in April. It

was also observed at different parts of this year in Prance, Switzerland, the

Tyrol, Italy, and Egypt. Such a manner of spreading is obviously incon-

sistent with any conceivable kind of electrical or magnetic influence. It is
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particularly worthy of notice that both in England and in France influenza
seems to occur only as the result of extension from other countries. Some
writers have even doubted whether it can arise in Europe, and have imagined
that it has its home in some remote part of Asia, such as Chinese Tartary,
and is always derived from thence.

On the other hand, this disease often suddenly breaks out at the same
time in places far distant from one another, andjat once attacks a large propor-
tion of their inhabitants. And it has been said to appear on exactly corre-

sponding dates on board ships which had been long at sea, and which had
sailed from ports where influenza was not prevailing. Thus, in 1782,
Admiral Kempenfeldt's squadron sailed from Spithead on May 2nd to cruise
between Brest and the Lizard. On the 29th, there having been no commu-
nication with any shore, the men who formed the crew of one of the ships
were attacked with influenza, and soon afterwards so many of the sailors on
the other ships that by the second week in June the whole squadron had to
return to port. In the meantime another fleet, under Lord Howe, had
sailed, all in perfect health, for the Dutch coast. Towards the end of the
month of May the disease appeared in several of his vessels also, although
there had been no intercourse with the land. So, again, on April 3rd, 1833,
the day on which Sir Thomas Watson saw his first two cases of influenza
in London, a vessel called the " Stag " was coming u^) the Channel and
arrived at two o'clock off Berry Head on the Devonshire coast, all on board
being well. The breeze was blowing from the land, and in half an hour
forty men were down with influenza; by six o'clock the number was
increased to sixty, and by two o'clock on the following day to 120. The
very same evening a regiment at Portsmouth was in a perfectly healthy
state, but by the next morning so many of the soldiers were affected by the
disease that the garrison duty could not be performed. Parkes, indeed,
expresses some doubts as to whether these instances can be entirely

relied upon. But, as he says, if they are not altogether without foundation
they effectually disprove all chemical theories as to the cause of influenza.

Neither a vapour nor any kind of molecular matter wafted in the air could
travel such distances without undergoing dispersion and destruction. Nor
is it possible that the morbific agency can be any substance, such as ozone,
which, naturally present in the air in small quantities, might conceivably
become enormously increased in amount at the same time over a wide area.

For the disease, instead of affecting the whole of a town or city, sometimes
confines itself chiefly to certain districts, or even to particular streets ; and
it may leave some of the adjacent villages altogether free.

Thus, by a process of exclusion, we are brought to the conviction that,

unless the cause of influenza is something of the nature of which we have
no conception, it must be a living thing, which is capable of reproducing
and multiplying itself when once it has been introduced into a particular

district or country. It would seem, however, that there is one very impor-
tant objection to such a view in the fact that the distribution of the disease

has hitherto appeared to be in no waydependent upon any climatic or meteoro-
logical conditions. It may prevail at any season, in every climate, and
during all kinds of weather. If it has sometimes broken out after a sudden
thaw, or just when there has been a heavy fog, such occurrences are to be
regarded as mere accidental coincidences ; and it has often been epidemic in

countries, such as Egypt, where the air is extremely dry as well as hot.

The difficulty involved in the foregoing statements is all the greater
because it cannot be supposed that the organisms which give rise to influenza,

if organisms there be, undergo multiplication and development anywhere
except in the air itself. It is true that, according to Watson, there have
been numerous instances in which the complaint has first broken out in those
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particular houses of a town at whicli travellers had recently arrived from
infected places. And there have also been examples of its having spared

the inmates of prisons or convents, as though their isolation had served to

protect them. But all that such cases can prove is that the morbific agency

is capable of adhering to the human body, or to clothes, or luggage, so as

to be conveyed from one place to another ; its subsequent growth and deve-

lopment is doubtless altogether independent of this kind of assistance.

Cullen, indeed, defined influenza as catarrhus a contagio, but if he meant that

it is contagious in the sense in which we now use that term, it is tolerably

certain that such a view is incorrect. The disease seems to occur as fre-

quently among persons who are confined indoors as among those who go
about; it often attacks bedridden people; it does not spread from one

patient to another, nor to relatives or nurses of the sick. It is decidedly

more common in women than in men ; children suffer less than adults, and
in some epidemics they seem very generally to escape.

Another point which negatives the idea that an attack of influenza is due
to an organism which multiplies within the human body is the absence of a
stage of incubation. Parkes cites several instances in which persons who have
come from a distance to places infected with influenza have fallen ill on the

following day or two days afterwards. Such cases,indeed, are not in themselves

conclusive, for they could be matched by exceptional cases of scarlet fever,

in which disease the incubation usually lasts several days. But they go
very far towards proving the point in question, when they are taken in con-

junction with the fact that at the commencement of an epidemic of influenza

an immense number of persons fall ill simultaneously, or nearly so. If the

disease took several days to hatch, one may be quite sure that the preliminary

morbid process would not thus come to an end in every patient at the same
time. Parkes, indeed, alludes to cases "in which the incubation period

must have been two or three weeks," but on looking up the reference which

he gives to Dr Eobert Williams's work on morbid poisons, I find that the

only instances given there are those already alluded to, in which the disease

appeared on board ship when there had been no communication with the

land.

Another circumstance bearing on this question is the fact that epidemics

of influenza have almost always a definite duration of from four to six weeks,

and that their subsidence is scarcely less sudden than their commencement.
It is mentioned, as a solitary exception, that, in 1831, the disease prevailed

in Paris for nine or ten months at a stretch. One cannot but see how easily

this may be explained on the hypothesis that the pabulum which is required

for the maintenance of the organisms rapidly becomes exhausted if such are

supposed to exist.

The way to remove all doubt about the matter would of course be to

inoculate upon a healthy person the blood of a patient sufi'ering from
influenza. In the horse this experiment has already been tried by Hertwig,

but has failed. It is, however, a fair question whether the human disease

is identical with the influenza to which horses are liable, and which, for

example, raged in the United States in 1872, when it is said to have attacked

about 16,000 horses in New York alone. During epidemics of influenza

among human beings, horses, dogs, cats, and even birds are said to suffer.

But when the equine epizootic prevails men seem entirely to escape.

Definition.—During the prevalence of an epidemic of influenza the only

point to be mentioned in regard to its diagnosis is the risk of misinterpreting

the early stages of other febrile complaints, such as enteric fever or the

exanthemata. But is it possible for the disease to occur sporadically ? and if

so, how can it be distinguished from a non-specific catarrh ? These questions

are by no means easy to answer. Sir Thomas Watson, indeed, says that
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"in the years immediately succeeding an epidemic it generally shows itself

again, but in a milder and less general form." And in further explanation

of his meaning he goes on to say that " many of the colds and bronchial

disorders of the seasons which follow a period of genuine influenza are

attended with much more languor, debility, muscular aching, and distress,

than belong to an ordinary attack of catarrh." Now, in the case of cholera

(a disease which from a certain point of view is analogous to influenza)

something precisely similar to this seems unquestionably to occur. But it

seems to me that the statements just quoted are exceedingly difficult of

proof in regard to a complaint of which the symptoms are so little charac-

teristic as are those of influenza. Parkes says that sporadic cases are not

met with. We ought strongly to protest against the practice, so common
among the higher classes in this country, of designating as influenza any
catarrhal attack that happens to be painful or distressing. They think that

in this way they give a sort of dignity to what would otherwise be a common
complaint hardly worthy of attention ; in reality they are debasing a word
of which it is important to retain the special significance. A fair criterion

may generally be found in the fact that these false influenzas occur during

the damp and cold seasons of the year, whereas, as we have seen, the genuine

disease prevails in all weathers.

A further question still remains as to the nature of certain localised forms
of catarrh, affecting a greater or less part of the population of particular

towns or districts. Thus in 1864 influenza is said to have existed in Swit-

zerland, during the spring of 1867 in Paris, and so recently as 1874 in

Cape Breton. I agree with Parkes that strict proof that the disease in

such "local epidemics" is really influenza ought to be required before they

are admitted, but it is difficult to say how the proof is to be obtained.

Treatment.—I need say but little about the treatment of influenza. From a
historical point of view it will always be interesting to know that bleeding and
the administration of antimony were recognised by universal experience to be
injurious in this disease at a time when they were regarded as almost

essential to the cure of pneumonia and other inflammations. In one or two
of the later epidemics quinine was found useful even from the commence-
ment of the attack, but the most usual practice is, after having given one

purgative dose to prescribe salines during the first day or two, and afterwards

ammonia with senega or serpentaiy. Parkes gives many practical details

as to the management of the disease, evidently based upon his own experi-

ence ; and these would doubtless be found very serviceable if one should

hereafter be called to deal with a new epidemic. One point on which he
insists is that the common custom of feeding the patient with hot beef tea

is a very bad one ; it invariably, he says, increases the headache and the

languor. As there is complete loss of appetite, and as the attack may be
expected to come to an end in a few days, it may be sufficient, if he is young
and healthy, to let him have such beverages as iced milk and soda-water,

barley-water with lemon-juice, or very weak cold white-wine whey. To such

persons stimulants should not be given during the early period of the

disease. As it begins to pass off, a good supply of food should be allowed,

and at this stage tonics are very necessary.

Whooping-Cough.—Like so many other epidemic diseases, whooping-

cough, instead of being clearly traceable in the medical literature of past

ages, can be certainly dated back only to a comparatively recent period

—the earliest notice of it is said to have been by Schenck in the year 1600.

In every country it has its popular name ; in France it is called Coqueluche,

in G-ermany Keuchhusten, in England Whooping-cough, or sometimes Chin-

cough. When a Latin designation is desired, the one generally chosen



WHOOPING-COUGH—SYMPTOMS AND COUESB 101^

in this country is that of Pertussis, originally proposed by Sydenham ; in

Germany it is known by the less distinctive name of Tussis convulsiva.

Clinical course.—The symptoms of whooping-cough when fully developed

are so peculiar that it cannot be confounded with any other affection. But, on
the other hand, during the early period of the disease no symptoms whatever

are present by which its nature can be even suspected, xm.less, indeed, there

have recently occurred in the same family or in the same neighbourhood^

other cases from which it may have been derived. This *' prodromal

stage," as it is sometimes called, is characterised by the occurrence of an
ordinary bronchial catarrh, with a more or less troublesome cough and
some pyrexia. Sometimes there is also nasal catarrh, with running at the

nose and sneezing. The child (for whooping-cough chiefly affects children)

is pale, out of sorts, restless. A point on which Trousseau lays stress.

is that the cough is sometimes remarkably frequent, recurring fifteen,

twenty, or thirty times in the minute ; in such cases there is generally high

fever. He speaks of having been able to diagnose the real nature of the

disease at this period by the incessant repetition of the cough.

The duration of the prodromal stage is very uncertain. Sometimes in

young children it lasts only a day or two, or it may perhaps be entirely

absent. Sometimes it runs on for two, four, or even six weeks. In some
cases it is believed to constitute the whole of the disease, the patient

recovering without having any more distinctive symptoms ; this possibility

was, I believe, first suggested by Cullen. What ordinarily brings this stage

to a conclusion is the development of the characteristic " whoop " with the

cough. The change in question may occur either suddenly or very gradu-

ally, so that the boundary line between the two stages is often not to be
fixed with any certainty. The cough may on some one or two occasions be
attended with a sound which raises the suspicion of an experienced nurse or

visitor, but several days may afterwards pass before any confirmation of

their suspicion is to be obtained. Or, on the other hand, in a case which is-

not really one of whooping-cough, doubts may arise ; for some healthy

children, especially if they happen to cough while crying, make a kind of

crowing or whooping noise that is not very different.

But when whooping-cough is well marked, there can be no mistake about

it. Pyrexia is now absent. There may be a good appetite, and except for

the cough the child may appear to be well. The cough itself comes on in

paroxysms, of which there may be only a few in the twenty-four hours, or
as many as sixty or eighty, or even more. They are usually more frequently

repeated in the night than during the day. Each begins with a series of

short explosions succeeding one another rapidly, and of course consisting of

as many expiratory efforts, but with no noticeable inspiratory movements-

between them ; then, after the air in the lungs has been reduced to a very

small amount, there occurs a long-drawn inspiration, attended with a loud

whooping or crowing sound that gives the name to the disease. It, in its.

turn, may be followed by a repetition of the short explosions, and they by
the whoop, and such a succession of attacks may continue over a period of

several minutes. They end generally by the expectoration of a viscid mucoid
fluid, and sometimes by the ejection of the contents of the stomach.

It may well be imagined that the paroxysms of whooping-cough, wheiL

severe, cause great distress. The child, when it feels one coming on,

runs to its nurse or to its mother for support, or it clings to a chair or to

a table so as to diminish as much as possible the shock which affects its

whole frame. Patients old enough to take notice speak of experiencing a
tickling sensation in the larynx, as if there were something there ; or a
feeling of compression about the throat, as though the air could not pass

freely. Those who are younger betray the approach of an attack by rest-
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lessness and by anxiety of face. Steffen (in Ziemssen's * Handbucli ') says
that the heart's action and the breathing become accelerated.

As the paroxysms continue, the child may become intensely cyanotic.

The eyes may protrude, the face and the neck may become swollen, a cold
sweat may break out. Steffen says that albumen sometimes appears in

the urine. Haemorrhages are by no means infrequent ; the expectoration

may be stained bright red by blood which probably comes from the fauces

or from the larynx, the nose may bleed, one or both of the conjunctivse may
become ecchymosed, the tears even may be mixed with blood, or the tympanic
membrane may be ruptured, with escape of blood from the ear on one
side or on both. Steffen says that a momentary stoppage of the heart is

not uncommon. Sebregondi is cited by this writer as having observed a case,

in a girl six years old, in which there was a temporary loss of sight during
each attack. Sometimes spasmodic movements of the muscles of the
face or of the eyeballs occur. Steffen speaks of a boy, nine years of

age, in whom, when severe paroxysms occurred, he noticed an internal

squint of the right eye, whereas the left eye looked straight forward, being
held fixed by tonic spasm. General convulsions are not of very infrequent
occurrence and they often prove fatal.

After the subsidence of the paroxysm, the child may be out of breath for

a time and may be glad to lie down ; sometimes it complains of headache,
which may continue all day long ; it may be dull and apathetic or

fretful. But in many cases it almost at once begins to play again and
seems as gay and lively as though nothing had happened. When there has
been vomiting it often asks for food and eats it eagerly.

Sequelce.—Among the more remote effects of the violence of the cough is

the formation of one or more shallow whitish ulcers on the under surface of

the tongue by the side of the frsenum ; at least they are commonly supposed
to be caused by the lower teeth, against which the tongue is forced outwards
during the paroxysm. In this country Dr Thomas Morton, of Kilburn,
first drew attention to these ulcers in a paper read before the Harveian
Society in 1876 ; but on the Continent they had been previously described

by Bouchard and others. Dr Morton detected them in about 40 per cent,

of his cases, generally between the third and the fifth week. He once saw
an ulcer in an infant who had no teeth, but in that case I suppose that the
tongue may possibly have been injured by the edge of the gums. The
recognition of sublingual ulcers may sometimes be useful in diagnosis, if a
clear history of the character of a child's cough is wanting.

Another result of whooping-cough is the production of pulmonary
emphysema, and even the extravasation of air into the interlobular and sub-

pleural areolar tissue, whence in some rare cases it reaches the mediastinum
and may ultimately diffuse itself into the subcutaneous connective tissue of

the chest, throat, and limbs. Or a pulmonary alveolus may rupture so that

pneumothorax resTilts. Either of these affections may cause the disease to

end fatally.

Prognosis.—It very seldom happens that a paroxysm of whooping-cough
directly destroys life. A very young child, however, may die as the result of a
complete closure of the glottis, or perhaps from syncope or from the rupture
of an intracranial blood-vessel. When the attacks are very violent and
follow one another with extreme frequency, they sometimes give rise to a
condition of apathy and stupor which is attributed to the effusion of serum
upon the brain and its membranes and which may terminate in death.

Much more often fatal are the pulmonary conaplications of the disease.

Of these the chief are bronchitis and broncho-pneumonia ; it is said that
they kill half or two thirds of all the children who are attacked by
them. As may easily be imagined, patients who before were weakly and
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delicate are much, more likely to succuml) to whooping-cough, than tie-

strong and healthy. It is infinitely more dangerous among the poor thatt
among the rich. There are, however, differences in different epidemics as
regards its severity. It is far more serious in its consequences during the
cold seasons of the year than in the summer. When it affects adult patients
it is very distressing, hut it is not dangerous nor is its duration generally
very long.

As a rule, even in children, the tendency of whooping-cough is, after a
variable period, to subside and to terminate in recovery. The expectoration
which ends the paroxysms becomes looser, more abundant, and more puri-
form. The violence of the cough lessens and the characteristic whoop
disappears. Perhaps the length of time during which it continues to be
heard may be altogether six weeks or two or three months. In a case
related by.Trousseau its duration was altogether only three days ; the patient
was a child three years old, an inmate of the Necker Hospital, where the
disease was epidemic at the time. After the paroxysms have ceased,
symptoms of ordinary bronchial catarrh may remain for a time. The
child may be a long while in regaining its appetite and strength, especially
if the season happens to be winter, so that there is a difficulty in getting it

out of doors and into the fresh air. Sometimes, when the whoop has
apparently passed off, a fresh attack of catarrh brings it back again for a
few days in as marked a form as ever. Even after the lapse of a year it

may be noticed that the cough arising out of a simple cold is attended with
a somewhat similar sound.

In some cases, even when the paroxysmal stage of whooping-cough has.

completely passed off, the child nevertheless fails to recover its strength,
and ultimately dies of marasmus. Not infrequently pulmonary phthisis
develops itself as a kind of sequela. Permanent deafness and otorrhoea are
said to be occasional results of the injury sustained by the tympanic
membrane during the paroxysms.

Pathology.—There is still considerable uncertainty with regard to the
nature of whooping-cough. That its proper place is among the infective
diseases is suggested not only by its marked contagiousness, but also by
the fact that those persons who have once had it are protected against
future attacks. Steffen, indeed, says that its occurrence for the second
time in the same individual, although not absolutely impossible, is infinitely

more rare than that of scarlet fever, smallpox, or any other exanthem. It
is said to be one peculiarity of the contagion of whooping-cough that it is

far less apt than most other contagia to be transmitted to a distance in an
active state. At the Evehna Hospital for Children the whooping-cough
ward is allowed to be separated by a short passage only from other wards
on the same floor, whereas the wards for cases of measles and scarlet

fever are isolated in a different building. Steffen remarks that he has
never met with an instance of the conveyance of the contagion of whooping-
cough by persons not themselves affected with the disease. However,
one can hardly doubt that it might be spread by the use of handker-
chiefs or towels contaminated by dried secretions from the air-passages
of patients ; and I have read somewhere of an instance in which things sent
to be washed on some island from a ship, on board which there were children
affected with whooping-cough, conveyed it to the inhabitants of the island,

where there were previously no cases of it. In vol, xi of the Clinical
Society's 'Transactions' there is recorded an observation, made by Dr
Bristowe, of a case in which a lady appeared clearly to have conveyed the
contagion of the disease from Sydenham to London upon her dress. During
a visit to the former place a boy affected with whooping-cough was
climbing on her knee and coughing and sneezing over her j she returned
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home the same evening, and early next morning one of her children was
found playing over her dress, which had been laid upon an ottoman. This
girl took the disease and afterwards gave it to two other children. A
further point of interest is that the boy himself had only begun to have a
•constant troublesome cough on the very d&,y on which the lady visited him

;

in fact, he was staying away from home in the hope that he might escape

i;he disease, which was prevailing among his brothers and sisters. The case

is also important as tending to show that the period of incubation in

whooping-cough is about a fortnight ; for the girl fell ill exactly thirteen

days after she was exposed to the contagion, and the two other children

sickened at about the same interval after the commencement of the disease

in her. Dr Squire, however, has stated the incubation of whooping-cough
at about a week.

Climate does not appear to have much influence upon the prevalence of

the disease, except that perhaps cold and damp countries are more favour-

able to it. And HLrsch has shown that it is not more apt to be epidemic
at one season of the year than another. There are doubtless great differ-

ences among different individuals as regards their susceptibility to the con-

tagion.

Female children are decidedly more liable to be attacked than males.

The age at which whooping-cough is most common is between the first year
and the eighth. Barthez and Eilliet recorded the case of an infant whose
mother had had the disease for three weeks before its bu-th, and in whom
severe paroxysms occurred on the second day. Sir Thomas Watson relates

in his lectures how the grandchild Of his bedmaker at Cambridge whooped
on the veiy day of birth, there having been another child affected with the
disease in the same house for three weeks before. On the other hand,
whooping-cough is sometimes observed in adults up to forty or fifty or even
a still greater age.* Heberden is said to have met with one case in a woman
aged seventy and another in a man aged eighty.

Steffen says that it is a mistake to suppose that delicate children are more
apt to take the disease than those who are robust. An association is often
traceable between epidemics of measles and those of whooping-cough,
children falling ill with the latter disease soon after having passed through
the former. Such cases are peculiarly apt to be accompanied with severe

broncho-pneumonia and to have, a fatal termination, the exanthem having
often ali-eady brought the lungs into a morbid condition. Sometimes, how-
ever, the relation between the two diseases is reversed, measles breaking out
After whooping-cough has existed for some time. It is then sometimes noticed

that the paroxysms become much less frequent and much less severe than
before, and that they remain so as long as fever persists ; but, indeed, the
same thing may happen when pyrexia develops itself as a mere result of

pulmonary or bronchial inflammation in cases of whooping-cough not other-

wise complicated.

As I have already remarked, whooping-cough differs in one very im-
portant feature from infective diseases in general, namely, in not being
attended with pyrexia at the time when its more characteristic symptoms
are manifested. There is, however, a parallel instance in hydrophobia, and
I think it is not impossible that Pasteur's discovery of the actual presence

of the virus of hydrophobia in the nervous centres, and of its multiplication

there, may hereafter^ be found to supply the key to the pathology of

whooping-cough. One can easily imagine that the poison of this disease,

having originally entered the air-passages from without, and having set up
a catarrh there, is during the prodromal stage conveyed to some part of the

* [One of the most eminent physicians in London suffered severely from aa attack of
whooping-cough when sixty-live years of age.

—

Ed.]
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